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Consult ''Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 7 agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 
for specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, 3 
joint effort of the United States Department of Agriculture and other federa! 
agencies, state agencies including the Agricultura! Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in 1982. Soil names and 
descriptions were approved in 1983. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1982. This survey was 
made cooperatively by the Soil Conservation Service, the Bureau of Land 
Management, and the Oregon Agricultural Experiment Station. It is part of the 
technical assistance furnished to the Linn County Soil and Water Conservation 
District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Aerial view of a part of the survey area used as woodland and agricultural land. 
Nekia soils are in foreground, and Awbrig, Coburg, and Clackamas soils are in background. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Linn County Area, Oregon. It contains predictions of soil behavior 
for selected uses. The survey also highlights limitations and hazards inherent in 
the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as å foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


سے" 


Jack P. Kanalz 
State Conservationist 
Soil Conservation Service 
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however, updates the earlier survey and provides 
additional information and larger maps that show the 
soils in greater detail. 

Descriptions, names, and delineations of soils in this 
soil survey do not fully agree with those on soil maps for 
adjacent survey areas. Differences are the result of 
better knowledge of soils, modifications in series 
concepts, intensity of mapping, or the extent of soils 
within the survey. 


General Nature of the Survey Area 


This section briefly discusses the natural resources; 
physiography, relief, and drainage; farming; woodland; 
and climate of the survey area. 


Natural Resources 


The natural resources in the survey area are related to 
water, minerals, soil, and timber. Clear mountain streams 
and rivers provide habitat for several species of fish and 
provide water for domestic use and hydroelectric power. 
The natural and manmade lakes, as well as numerous 
rivers and streams, provide many opportunities for 
recreation. Dense stands of Douglas-fir and western 
hemlock grow in the mountainous areas of the Cascade 
Range. Gold has been mined in the mountains due north 


and Oregon Agricultural Experiment Station 


LINN COUNTY AREA is in the west-central part of 
Oregon. Albany, the county seat, has a population of 
26,900. The survey area includes 956,560 acres, or 
about 1,495 square miles, of private land and 143,483 
acres, or about 379 square miles, of federally 
administered land. Of this acreage, about 133,918 acres 
is managed by the Bureau of Land Management and 
9,565 by the Forest Service. 

The survey area is principally that part of Linn County 
that is not included in the Willamette National Forest. 
Included in the area are those parts of the Willamette 
Valley and the valleys of the North Santiam, South 
Santiam, and Calapooya Rivers that are used for 
intensive farming and community development. Rolling 
foothills in the area rise abruptly from valley terraces and 
extend in a general north-south direction, paralleling the 
east side of the Willamette Valley. These areas are used 
for limited cultivated farming, hay and pasture, and 
community development. East of the rolling foothills, the 
survey area is steep and mountainous and consists of 
forest land. Elevation ranges from 185 feet near the 
Willamette River to 4,966 feet at Galena Mountain, in the 
Cascade Range. The survey area is mainly in the 
Willamette Valley and Western Slope Cascade 
Mountains major land resource areas (27). 

An older survey, "Soil Survey of Linn County, 
Oregon," was published in 1924 (28). This earlier survey 
covers a part of the present survey. The present survey, 
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by waterfalls and numerous rapids until they reach the 
Willamette Valley, which is nearly level. 

The U.S. Army Corps of Engineers has built flood 
control dams on the North, South, and Middle Forks of 
the Santiam River. These structures have controlled 
flooding in the lower reaches of the valleys, especially 
those of the Willamette Valley. Many areas that were 
active flood plains in the past are no longer subject to 
flooding. 


Farming 


Farming in the survey area is limited to the valleys and 
lower foothills adjacent to valley terraces. The soils on 
the flood plains in the area are used for cash crops such 
as snap beans, sweet corn, mint, strawberries, carrots, 
and garlic. The soils on terraces are used for many of 
the same crops, but they are also used for small grain 
and grass seed production. Grass seed has become the 
main crop on the poorly drained soils, which are 
extensive throughout the western part of the survey 
area. Dairy cattle, beef cattle, and sheep are raised on 
the valley terraces, high terraces, and foothills in the 
area; fruit and nuts are grown mainly on the well drained 
soils on terraces and foothills; wheat, oats, barley, hay, 
and pasture are grown on most of the soils in the 
agricultural areas; and Christmas tree farming is 
expanding on most of the better drained soils in the 
valleys and foothills. Water for irrigating farm crops 
generally is pumped from wells or from nearby rivers and 
streams. 


Woodland 


The survey area is one of the better timber growing 
areas in North America. About 56 percent of the area is 
classified as commercial forest land. About 80 percent of 
the commercial forest land is privately owned. The rest is 
publicly owned; of this about 14 percent is admininstered 
by the Bureau of Land Management, 5 percent by the 
state and county, and 1 percent by the Forest Service. 

The principle forest cover type is the Pacific Douglas- 
fir type, which typically includes small amounts of 
western hemlock and western redcedar. The other 
dominant forest cover types are the Douglas-fir-western 
hemlock type at intermediate elevations and the Pacific 
silver-fir-hemlock type at the higher elevations. Nobel fir 
and Douglas-fir commonly are present in areas of this 
forest cover type, and some stands of mountain hemlock 
is present instead of western hemlock. Stands of Oregon 
white oak, bigleaf maple, and red alder can be harvested 
for specialty purposes such as furniture, fuelwood, and 
chips. 

The forest land in the survey area is protected by fire 
by the state department of Forestry, by the Forest 
Service, and by local fire districts. The increasing 
population and subsequently increasing recreational 


of Cascadia, and there is still much gold panning taking 
place both in Quartzville Creek and in the Calapooya 
River. Lava flows and intrusive volcanic outcrops are 
good sources of rock for construction of logging roads 
and highways. 


Physiography, Relief, and Drainage 


On the broad flood plains along the Willamette and 
Santiam Rivers, in the western and northern parts of the 
survey area, the soils are well drained to excessively 
drained, except for the soils in remnant channels that 
have been filled with sediment. The soils on terraces 
adjacent to the flood plains are well drained; however, 
internal drainage problems increase as the terraces 
broaden and become more nearly level to depressional. 
Elevation of these flood plains and terraces ranges from 
125 feet along the Willamette River and the western 
boundary of the survey area to 900 feet along the North 
Fork of the Santiam River and the northern boundary of 
the survey area. 

Adjacent to the broad terraces of the Willamette Valley 
to the west and the mountainous uplands of the western 
part of the Cascade Range to the east are low foothills 
that range in elevation from 300 to 1,400 feet. The soils 
in these areas are well drained to poorly drained, are in 
gently sloping areas on low plateaus to steeply sloping 
areas on side slopes, and formed in material derived 
from igneous or sedimentary rock. The South Santiam 
and Calapooya Rivers dissect these low foothills in the 
central and southern parts of the survey area and form 
major valleys that have both narrow flood plains and 
Stream terraces. Minor streams such as Thomas, 
Crabtree, and Cochran Creeks dissect the low foothills 
and form minor valleys characterized by narrow stream 
terraces of recent alluvium. 

The mountainous uplands of the western part of the 
Cascade Range include the eastern half of the survey 
area and have elevations of as much as about 5,000 
feet. Mt. Jefferson, Three-Fingered Jack, and Mt. 
Washington mark the eastern boundary of Linn County 
and have elevations of 10,497, 7,847, and 7,794 feet, 
respectively. The Cascade Range formed from volcanic 
material such as hard basalt and soft pyroclastic and 
sedimentary material. Volcanic ash covers much of the 
higher areas. The differences in the hardness of these 
materials have influenced the rate of dissection; thus, 
these areas are characterized by gently sloping soils on 
high plateaus and steep to very steep soils on canyon 
walls and side slopes. Steep headwalls and rolling slump 
blocks are indicative of the slumping problems 
encountered in some areas of the Cascade Range. All 
parts of the Cascade Range in the survey area are 
drained by tributaries of the Willamette River. The upper 
valleys of the tributaries are narrow and have stream 
terraces of recent origin. The streams are characterized 


sunshine is 65 percent in summer and 25 percent in 
winter. The prevailing wind is from the northwest. 
Average windspeed is highest, 9 miles per hour, in 
winter. 

In most winters, one or two storms over the whole 
area bring strong and sometimes damaging winds, and in 
some years the accompanying heavy rains cause serious 
flooding. Every few years, either in winter or summer, a 
large invasion of a continental airmass from the east 
causes abnormal temperatures. In winter several 
consecutive days are well below freezing; in summer a 
week or longer is sweltering. 


How This Survey Was Made 


This survey was made to provide information about the 
soils and miscellaneous areas in the survey area. The 
information includes a description of the soils and 
miscellaneous areas and their location and a discussion 
of their suitability, limitations, and management for 
specified uses. Soil scientists observed the steepness, 
length, and shape of the slopes; the general pattern of 
drainage; the kinds of crops and native plants; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed by 
other biologic activity. 

The soils and miscellaneous areas in the survey area 
are in an orderly pattern that is related to the geology, 
landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is 
associated with a particular kind or segment of the 
landscape. By observing the soils and miscellaneous 
areas in the survey area and relating their position to 
specific segments of the landscape, a soil scientist 
develops a concept or model of how they were formed. 
Thus, during mapping, this model enables the soil 
scientist to predict with considerable accuracy the kind 
of soil or miscellaneous area at a specific location on the 
landscape. 

Individual soils on the landscape commonly merge 
gradually onto one another as their characteristics 
gradually change. To construct an accurate map, 
however, soil scientists must determine the boundaries 
between the soils. They can observe only a limited 
number of soil profiles. Nevertheless, these 
observations, supplemented by an understanding of the 
Soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted color, texture, size, 
and shape of soil aggregates, kind and amount of rock 
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activities in the area make accidental fires a constant 
threat, especially during dry summers. 


Climate 
By the National Climatic Center, Asheville, North Carolina. 


The survey area is characterized by a temperate 
climate. Summers are fairly warm, but hot days are rare. 
Winters are cool, but snow and freezing temperatures 
are not common except at higher elevations. Rainfall is 
extremely light in summer, so crops growing actively 
during this period need irrigation. Several weeks often 
pass without precipitation. Rains are frequent during the 
rest of the year, especially late in fall and in winter. 

Table 1 gives data on temperature and precipitation in 
the survey area, as recorded at Albany for the period 
1951-74, at Cascadia for the period 1951-79, and at 
Detroit for the period 1953-77. Table 2 shows probable 
dates of the first freeze in fall and the last freeze in 
spríng. Table 3 provides data on length of the growing 
season. 

In winter, the average temperatures at Albany, 
Cascadia, and Detroit are 42, 40, and 37 degrees, 
respectively, and the average daily minimum temperature 
is 35 degrees at Albany, 32 degrees at Cascadia, and 29 
degrees at Detroit. The lowest temperature, -6 degrees, 
occurred at Albany on December 9, 1972. In summer, 
the average temperature is 64 degrees at Albany, 63 
degrees at Cascadia, and 64 degrees at Detroit and the 
average daily maximum temperature is about 78 
degrees. The highest recorded temperature, 103 
degrees, occurred at Albany on July 28, 1958. 

Growing degree days, shown in table 1, are equivalent 
to heat units. During the month, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (40 degrees F). 
The normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 

The total annual precipitation is 42 inches at Albany, 
62 inches at Cascadia, and 88 inches at Detroit. Of this, 
20 to 25 percent usually falls in April through September, 
which includes the growing season for most crops. The 
heaviest 1-day rainfall during the period of record was 
3.37 inches at Detroit on January 28, 1965. 
Thunderstorms occur on about 5 days each year, and 
most occur in summer. 

Average seasonal snowfall is 12 inches at Cascadia 
and 25 inches at Detroit. The greatest snow depth at any 
one time during the period of record was 61 inches at 
Detroit, 17 inches at Cascadia, and 9 inches at Albany. 
On an average, Albany has 1 to 2 days with at least 1 
inch of snow on the ground, but the number of such 
days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 90 percent. The percentage of possible 


management. Some interpretations were modified to fit 
local conditions, and some new interpretations were 
developed to meet local needs. Data were assembled 
from other sources, such as research information, 
production records, and field experience of specialists. 
For example, data on crop yields under defined levels of 
management were assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists Can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot predict that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


fragments, distribution of plant roots, reaction, and other 
features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
Systematically. Soil taxonomy (26), the system of 
taxonomic classification used in the United States, is 
based mainly on the kind and character of soil properties 
and the arrangement of horizons within the profile. After 
the soil scientists classified and named the soils in the 
survey area, they compared the individual soils with 
similar soils in the same taxonomic class in other areas 
80 that they could confirm data and assemble additional 
data based on experience and research. 

While the soil survey was in progress, samples of 
some of the soils in the area were collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpreted the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior of 
the soils under different uses. Interpretations for all of 
the soils were field tested through observation of the 
soils in different uses and under different levels of 


General Soil Map Units 


are subject to rare or occasional periods of flooding in 
winter. Nearly all of this unit is cleared and cropped, but 
the areas that are not cleared support Douglas-fir, 
bigleaf maple, black cottonwood, Oregon white oak, 
blackberry, and grasses. Elevation ranges from 150 to 
700 feet. The average annual precipitation is about 40 to 
50 inches, the average annual temperature is about 53 
degrees F, and the frost-free period is 165 to 210 days. 

This unit makes up about 3 percent of the survey area. 
It is about 35 percent Chehalis soils, 25 percent McBee 
soils, and 20 percent Chapman soils. The rest is soils of 
minor extent. 

Chehalis soils are deep and well drained. They have a 
very dark grayish brown and very dark brown silty clay 
loam surface layer and a dark brown silty clay loam 
subsoil. These soils are in the areas farthest away from 
the rivers and are adjacent to the Chapman soils. 

McBee soils are deep and moderately well drained. 
They have a dark brown silty clay loam surface layer and 
a dark brown and dark grayish brown, mottled silty clay 
loam subsoil. These soils are in old meander channels 
and depressional areas away from the active stream and 
river channels. 

Chapman soils are deep and well drained. They have 
a very dark grayish brown loam surface layer and 1۷ 
dark grayish brown and dark brown clay loam and loam 
subsoil. These soils are on flood plains and low alluvial 
river terraces and are adjacent to the Chehalis soils. 

Of minor extent in this unit are somewhat excessively 
drained Newberg soils and excessively drained Camas 
soils in areas immediately adjacent to the active and 
recently abandoned river channels, well drained 
Cloquato soils on flood plains between areas of the 
Chehalis soils and the Newberg and Camas soils, and 
poorly drained Wapato soils in old meander channels 
away from the active stream channels. 

The soils in this unit are some of the most intensively 
cultivated soils in the survey area. They are used mainly 
for orchard crops, small grain, hay, pasture, and 
vegetables. Vegetables, berries, specialty crops, and 
pasture are sprinkler irrigated. Irrigation water is available 
from streams and shallow wells. Drainage is needed on 
the McBee soils. The soils in this unit are easily worked 
and respond well to fertilizer. Soil compaction is a 
problem on the Chehalis and McBee soils if they are 
disturbed when wet. 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils or miscellaneous 
areas and some minor soils or miscellaneous areas. It is 
named for the major soils or miscellaneous areas. The 
soils or miscellaneous areas making up one unit can 
occur in other units but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils or miscellaneous areas can be identified on 
the map. Likewise, areas that are not suitable can be 
identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 

The general map units in this survey have been 
grouped into general kinds of landscape for broad 
interpretive purposes. Each of the broad groups and the 
map units in each group are described in the following 
pages. 


Map Unit Descriptions 


Dominantly nearly level, deep, somewhat excessively 
drained, well drained, moderately well drained, and 
poorly drained soils on flood plains and stream 
terraces 


This group consists of four map units. It is mainly on 
flood plains and low alluvial terraces along the major 
rivers and streams throughout the survey area. Elevation 
ranges from 125 to 900 feet. The average annual 
precipitation ranges from 40 to 60 inches, the average 
annual temperature is 52 to 54 degrees F, and the frost- 
free period is 165 to 210 days. 


1. Chehalis-McBee-Chapman 


Deep, well drained and moderately well drained, nearly 
fevel to undulaling silty clay loams and loams that 
formed in recent alluvial deposits 

This map unit consists of soils that are mainly on 
broad flood plains immediately adjacent to the 
Willamette, Santiam, and Calapooya Rivers. The soils 
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production of most crops. Irrigation water is available 
from streams and shallow wells. The soils are easily 
worked and respond well to fertilizer. Cover crops are 
needed to protect the soils in this unit from occasional 
flooding in winter. Some areas of Fluvents produce 
stands of timber, mainly black cottonwood, that can be 
harvested if the soils are protected from flooding. 

The soils in this unit are poorly suited to homesite 
development. Flooding and the potential for pollution of 
ground water because of very rapid permeability are the 
main limitations. 

Some areas of Fluvents are a good source of gravel. 

Recreational uses of this unit are limited by flooding. 
They mainly consist of boating, fishing, and hunting. 


3. McAlpin-Waldo-Abiqua 


Deep, well drained, moderately well drained, and poorly 
drained, nearly level silty clay loams that formed in 
recent alluvial deposits 


This map unit consists of soils on alluvial fans, low 
alluvial stream terraces, and flood plains immediately 
adjacent to the rivers and streams tributary to the 
Willamette River. Nearly all of this unit is cleared and 
cropped, but the areas not cleared support Douglas-fir, 
bigleaf maple, Oregon white oak, black cottonwood, 
trailing blackberry, and grasses. Elevation ranges from 
250 to 900 feet. The average annual precipitation is 
about 40 to 60 inches, the average annual temperature 
is about 53 degrees F, and the frost-free period is 165 to 
210 days. 

This unit makes up about 2 percent of the survey area. 
It is about 40 percent McAlpin soils, 35 percent Waldo 
soils, and 10 percent Abiqua soils. The rest is soils of 
minor extent. 

McAlpin soils are deep and moderately well drained. 
They have a dark brown silty clay loam surface layer and 
a dark reddish brown silty clay loam and reddish brown, 
mottied silty clay subsoil. These soils are on low alluvial 
stream terraces and alluvial fans. 

Waldo soils are deep and poorly drained. They have a 
very dark gray, mottled silty clay loam surface layer and 
a dark gray and dark grayish brown, mottled silty clay 
subsoil. These soils are in depressional areas of the high 
flood plains and low alluvial stream terraces. They are 
subject to occasional periods of flooding. 

Abiqua soils are deep and well drained. They have a 
dark brown silty clay loam surface layer and a dark 
reddish brown silty clay loam and silty clay subsoil. 
These soils are in the areas farthest from the rivers and 
streams on low alluvial stream terraces. 

Of minor extent in this unit are somewhat excessively 
drained Newberg soils in areas immediately adjacent to 
active and recently abandoned river and stream 
channels and poorly drained Bashaw soils in slightly 
concave areas on flood plains, alluvial terraces, and 
alluvial fans. 


Small-acreage homesites are scattered throughout this 
unit. Serious floods from the major streams occur in 
winter about once in 5 years. 

Some areas of this unit can be used as a source of 
gravel. 

Recreational uses of this unit are mainly boating, 
fishing, and hunting. 


2. Newberg-Cloquato-Fluvents 


Deep, somewhat excessively drained and well drainea, 
nearly level to undulating fine sandy loams, silt loams, 

gravelly sandy loams, and sandy loams that formed in 

recent alluvial deposits 

This map unit consists of soils on broad flood plains 
immediately adjacent to the Willamette, Santiam, and 
Calapooya Rivers. The soils are subject to occasional 
periods of flooding in winter. Nearly all of this unit is 
cleared and cropped, but the areas that are not cleared 
support Douglas-fir, bigleaf maple, black cottonwood, 
Oregon white oak, blackberry, and grasses. Elevation 
ranges from 125 to 700 feet. The average annual 
precipitation is about 40 to 50 inches, the average 
annual temperature is about 53 degrees F, and the frost- 
free period is 165 to 210 days. 

This unit makes up about 3.5 percent of the survey 
area. It is about 40 percent Newberg and similar soils, 25 
percent Cloquato soils, and 15 percent Fluvents. The 
rest is soils of minor extent. 

Newberg soils are deep and somewhat excessively 
drained. They have a dark brown fine sandy loam 
surface layer and a brown and dark grayish brown 
coarse sandy loam and loamy fine sand substratum. 
These soils are in areas immediately adjacent to the 
active and recently abandoned river channels. 

Cloquato soils are deep and well drained. They have a 
very dark grayish brown silt loam surface layer and a 
dark brown silt loam subsoil. These soils are on the flood 
plains between areas of the Newberg soils and the minor 
Chehalis soils. 

Fluvents are deep and well drained. They have a very 
dark brown, dark brown, or dark yellowish brown, highly 
stratified silt loam, sandy loam, or gravelly sandy loam 
surface layer and a loose gravel, extremely gravelly 
loamy sand, or extremely gravelly sand substratum. The 
soils are in areas immediately adjacent to active river 
and stream channels. 

Of minor extent in this unit are moderately well drained 
McBee soils and poorly drained Wapato soils in old 
meander channels away from the active stream 
channels, well drained Chehalis soils in the areas 
farthest from the river, and excessively drained 
Riverwash and moderately well drained to poorly drained 
Fluvaquents in areas immediately adjacent to active river 
and stream channels. 

The Newberg and Cloquato soils are used primarily for 
orchard crops, small grain, hay, pasture, and vegetables. 
In summer, sprinkler irrigation is needed for maximum 


needed for maximum production. Soil compaction is a 
problem if the soil is disturbed when wet. Cover crops 
are needed for protection from flooding in winter. 

This unit is poorly suited to sanitary facilities and 
homesite development. Wetness, flooding, and high 
shrink-swell potential are the main limitations. 

This unit is poorly suited to recreational development, 
mainly because of wetness, flooding, and the clayey 
texture of the soil. Areas of this unit that support native 
vegetation provide habitat for various species of wildlife. 


Dominantly nearly level, deep, well drained to poorly 
drained soils on terraces of the Willamette Valley 


This group is made up of five map units. It is on low 
alluvial terraces and broad valley terraces throughout the 
survey area. Elevation ranges from 200 to 700 feet. The 
average annual precipitation is 40 to 50 inches, the 
average annual temperature is 52 to 54 degrees F, and 
the frost-free period is 165 to 210 days. 


5. Clackamas-Courtney-Salem 


Deep, well drained, somewhat poorly drained, and poorly 
drained, nearly level gravelly silt loams and gravelly silty 
clay loams that formed in old alluvial deposits 


This map unit consists of soils on low alluvial terraces 
in valleys of the Willamette River and its tributaries. The 
vegetation in areas not cultivated is mainly Oregon ash, 
Oregon white oak, hawthorn, rose, grasses, and sedges. 
Elevation ranges from 200 to 700 feet. The average 
annual precipitation is about 40 to 50 inches, the 
average annual temperature is about 53 degrees F, and 
the frost-free period is 165 to 210 days. 

This map unit makes up about 3.5 percent of the 
Survey area. It is about 30 percent Clackamas soils, 25 
percent Courtney soils, and 15 percent Salem soils. The 
rest is soils of minor extent. 

Clackamas soils are deep and somewhat poorly 
drained. They have a very dark grayish brown and dark 
brown gravelly silt loam surface layer, a very dark gray, 
mottled very gravelly silty clay loam subsoil, and a dark 
gray, mottled extremely gravelly clay loam substratum. 
These soils are in slightly concave areas on low alluvial 
stream terraces. 

Courtney soils are deep and poorly drained. They have 
a very dark brown, mottled gravelly silty clay loam 
surface layer, a very dark grayish brown, mottled gravelly 
clay subsoil, and a dark brown, mottled very gravelly clay 
loam and extremely gravelly sand substratum. These 
soils are in slightly concave areas on low alluvial stream 
terraces. 

Salem soils are deep and well drained. The surface 
layer is dark brown gravelly silt loam in the upper part 
and gravelly clay loam in the lower part. The subsoil is 
dark brown gravelly clay loam. These soils are in slightly 
convex areas on low alluvial stream terraces. 
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The soils in this unit are some of the most intensively 
cultivated soils in the survey area. They are used 
primarily for hay, pasture, small grain, and row crops. In 
summer, sprinkier irrigation is needed for maximum 
production of most crops. Irrigation water is available 
from streams and wells. Drainage is needed on the 
McAlpin and Waldo soils for maximum production. Soil 
compaction is a problem if the soils are disturbed when 
wet. Cover crops are needed to protect the Waldo soils 
from occasional flooding in winter. 

The McAlpin and Abiqua soils are suited to timber 
production. Plant competition and equipment limitations 
are the main concerns in producing and harvesting 
timber. Reforestation must be carefully managed to 
reduce competition from undesirable plants. If wheeled 
and tracked equipment is used when the soils are moist, 
puddling and compaction occur. 

The Waldo soils are poorly suited to sanitary facilities 
and homesite development. Wetness, occasional 
flooding, and a high shrink-swell potential are the main 
limitations. Wetness and high shrink-swell potential are 
concerns on the McAlpin soils. High shrink-swell 
potential is a concern on the Abiqua soils. 

Recreational uses of this unit are mainly boating, 
fishing, and hunting. 


4. Bashaw 


Deep, poorly drained, nearly level silty clays that formed 
in alluvial deposits 

This map unit consists of soils in slightly concave 
areas on flood plains, alluvial terraces, and alluvial fans 
in valleys of the Willamette River and its tributaries. The 
Soils are subject to frequent flooding in winter and 
spring. The vegetation in areas not cultivated consists 
mainly of Oregon ash, willow, hawthorn, rushes, sedges, 
and grasses. Elevation ranges from 200 to 400 feet. The 
average annual precipitation is 40 to 50 inches, the 
average annual temperature is about 53 degrees F, and 
the frost-free period is 165 to 210 days. 

This unit makes up about 3 percent of the survey area. 
It is about 80 percent Bashaw and similar soils. The rest 
is soils of minor extent. 

Bashaw soils are deep and poorly drained. They have 
a black silty clay surface layer and a very dark gray and 
dark gray, mottled clay and silty clay substratum. These 
soils are in slightly concave areas on flood plains, alluvial 
terraces, and alluvial fans. 

Of minor extent in this unit are poorly drained Awbrig, 
Conser, and Courtney soils and somewhat poorly 
drained Clackamas soils in slightly concave areas of low 
alluvial stream terraces; poorly drained Waldo soils in 
depressional areas of the high flood plains and low 
alluvial stream terraces; and poorly drained Dayton soils 
in slightly concave areas on broad valley terraces. 

This unit is used mainly for hay, pasture, grass seed, 
and some spring grain. The main limitations are wetness 
and frequent flooding in winter and spring. Drainage is 
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part is dark grayish brown, mottled silty clay loam. These 
soils are in slightly concave areas on low alluvial stream 
terraces. 

Of minor extent in this unit are poorly drained Awbrig 
and Courtney soils and somewhat poorly drained 
Clackamas soils in slightly concave areas on low alluvial 
stream terraces and well drained Salem soils in slightly 
convex areas on low alluvial stream terraces. 

The soils in this unit are used mainly for small grain, 
grass seed, orchard crops, hay, pasture, and row crops. 
The Malabon soils have no major limitations. Drainage is 
needed for maximum production on the Coburg and 
Conser soils. irrigation is needed in summer. Soil 
compaction is a problem if the soils are disturbed when 
wet. The soils respond well to fertilizer. 

The Malabon and Coburg soils have good potential for 
homesite development. The main limitations are high 
shrink-swell potential and low soil strength. The Coburg 
and Conser soils are limited for sanitary facilities by 
wetness. 

If this unit is used for recreational development, the 
main limitations are the clayey surface layer, which is 
sticky during rainy periods, and the wetness of the 
Coburg and Conser soils. Areas of this unit that support 
native vegetation are used for hunting. 


7. Awbrig-Coburg-Conser 


Deep, moderately well drained to poorly drained, nearly 
level silty clay loams that formed in old alluvial deposits 


This map unit consists of soils on low alluvial stream 
terraces in valleys of the Willamette River and its 
tributaries. The vegetation in areas not cultivated is 
mainly Oregon ash, black cottonwood, hawthorn, rose, 
grasses, sedges, and rushes. Douglas-fir is in the better 
drained areas. Elevation ranges from 200 to 600 feet. 
The average annual precipitation is 40 to 50 inches, the 
average annual temperature is about 53 degrees F, and 
the frost-free period is 165 to 210 days. 

This unit makes up 3.5 percent of the survey area. It is 
about 30 percent Awbrig soils, 25 percent Coburg soils, 
and 20 percent Conser soils. The rest is soils of minor 
extent. 

Awbrig soils are deep and poorly drained. The surface 
layer is very dark grayish brown silty clay loam. The 
upper part of the subsoil is very dark grayish brown, 
mottled silty clay loam, and the lower part is very dark 
gray, mottled clay. The upper part of the substratum is 
grayish brown, mottled silty clay loam, and the lower part 
is grayish brown, mottled silty clay. These soils are in 
slightly concave areas on low alluvial stream terraces. 

Coburg soils are deep and moderately well drained. 
The surface layer is very dark grayish brown silty clay 
loam, and the subsoil is very dark brown and brown, 
mottled silty clay and silty clay loam. These soils are in 
slightly higher, slightly convex areas adjacent to 


Of minor extent in this unit are poorly drained Conser 
and Awbrig soils in slightly concave areas on low alluvial 
stream terraces and moderately well drained Coburg 
soils in slightly convex areas on low alluvial stream 
terraces. 

This unit is used mainly for hay, pasture, grass seed, 
and spring grain. It is also used for row crops, which are 
grown mainly on the Salem soils. The main limitations 
are wetness of the Clackamas and Courtney soils and 
the gravelly surface layer of the soils, which interferes 
with close tillage of young row crops. Drainage is needed 
for maximum production on the Clackamas and Courtney 
soils. The Salem soils have no major limitations. The 
soils in this unit respond well to fertilizer. Irrigation is 
needed in summer. 

The Clackamas and Courtney soils are poorly suited to 
sanitary facilities and homesite development. Wetness, 
low soil strength, and high shrink-swell potential are the 
main concerns on the Courtney soils, and wetness is the 
main concern on the Clackamas soils. The Salem soils 
have no major limitations for homesite development. 

This unit is limited for recreational development mainly 
because of wetness of the Clackamas and Courtney 
soils and the presence of gravel on the surface. Areas of 
this unit that support native vegetation are used for 
hunting. 


6. Malabon-Coburg-Conser 


Deep, well drained to poorly drained, nearly level silty 
clay loams that formed in old alluvial deposits 

This map unit consists of soils on low alluvial stream 
terraces in the valleys of the Willamette River and its 
tributaries. The vegetation in areas not cultivated is 
mainly Douglas-fir, Oregon white oak, Pacific poison-oak, 
blackberry, shrubs, and grasses. Elevation ranges from 
200 to 600 feet. The average annual precipitation is 40 
to 50 inches, the average annual temperature is about 
53 degrees F, and the frost-free period is 165 to 210 
days. 

This unit makes up about 3 percent of the survey area. 
It is about 40 percent Malabon soils, 25 percent Coburg 
Soils, and 10 percent Conser soils. The rest is soils of 
minor extent. 

Malabon soils are deep and well drained. They have a 
very dark grayish brown silty clay loam surface layer and 
a dark brown and brown silty clay subsoil. These soils 
are in slightly convex areas on low alluvial stream 
terraces. 

Coburg soils are deep and moderately well drained. 
They have a very dark grayish brown silty clay loam 
surface layer and a very dark brown and brown, mottled 
silty clay and silty clay loam subsoil. These soils are in 
slightly convex areas on low alluvial stream terraces. 

Conser soils are deep and poorly drained. They have a 
very dark brown, mottled silty clay loam surface layer. 
The upper part of the subsoil is very dark grayish brown 
and dark grayish brown, mottled silty clay, and the lower 


brown, mottled silt loam. These soils are in slightly 
concave areas on broad terraces. 

Willamette soils are deep and well drained. The 
surface layer is very dark brown and very dark grayish 
brown silt foam, and the subsoil is dark brown and dark 
yellowish brown silty clay loam. The substratum is dark 
yellowish brown silty clay loam. These soils are in slightly 
convex areas on broad terraces. 

Of minor extent in this unit are poorly drained Dayton 
and Concord soils and somewhat poorly drained 
Holcomb soils in slightly concave areas on broad valley 
terraces and well drained Malabon soils and moderately 
well drained Coburg soils in slightly convex areas of low 
alluvial stream terraces adjacent to the higher, broad 
valley terraces. 

The soils in this unit are used mainly for small grain, 
grass seed, orchard crops, berries, and vegetables. 
Drainage is needed for maximum production on the 
Woodburn and Amity soils. The Willamette soils have no 
major limitations. Irrigation is needed in summer. Soil 
compaction may be a problem if the soils are disturbed 
when wet. The soils respond well to fertilizer. 

The main limitations of this unit for homesite 
development are moderate shrink-swell potential and low 
soil strength. The Woodburn and Amity soils are limited 
for use as sanitary facilities because of wetness. 

The Woodburn and Willamette soils have no major 
limitations for recreational development. Wetness is a 
limitation of the Amity soils. Areas of this unit that 
support native vegetation are used for hunting. 


9. Dayton-Amity-Holcomb 


Deep, somewhat poorly drained and poorly drained, 
nearly level silt loams that formed in old alluvial deposits 
This map unit consists of soils on broad terraces of 

the Willamette Valley. Nearly all of this unit is cleared 
and cropped, but the areas not cleared support Oregon 
white oak, Oregon ash, hawthorn, rose, poison-oak, 
grasses, sedges, and rushes. Douglas-fir is in the better 
drained areas. Elevation ranges from 200 to 400 feet. 
The average annual precipitation is 40 to 50 inches, the 
average annual temperature is about 53 degrees F, and 
the frost-free period is 165 to 210 days. 

This unit makes up 9.5 percent of the survey area. It is 
about 55 percent Dayton soils, 15 percent Amity soils, 
and 15 percent Holcomb soils. The rest is soils of minor 
extent. 

Dayton soils are deep and poorly drained. The surface 
layer is dark brown silt ioam, and the subsurface layer is 
dark gray silt loam. The upper part of the subsoil is dark 
gray and olive gray silty clay, and the lower part is gray, 
mottled silty clay and dark gray, mottled silt loam. The 
substratum is brown, mottled silt loam. These soils are in 
slightly concave areas on broad valley terraces. 

Amity soils are deep and somewhat poorly drained. 
The upper part of the surface layer is very dark grayish 
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depressional areas and drainageways on low alluvial 
stream terraces. 

Conser soils are deep and poorly drained. The surface 
layer is very dark brown, mottled silty clay loam. The 
upper part of the subsoil is very dark grayish brown and 
dark grayish brown, mottled silty clay, and the lower part 
is dark grayish brown, mottled silty clay loam. These 
soils are in slightly concave areas on low alluvial stream 
terraces. 

Of minor extent in this unit are poorly drained Courtney 
soils and somewhat poorly drained Clackamas soils in 
slightly concave areas on low alluvial stream terraces, 
well drained Malabon and Salem soils in slightly convex 
areas on low alluvial stream terraces, and Bashaw soils 
in slightly concave areas on flood plains, alluvial 
terraces, and alluvial fans. 

The soils in this unit are used mainly for hay, pasture, 
small grain, and grass seed. Drainage is needed for 
maximum production of crops. Soil compaction is a 
problem if the soils are disturbed when wet. The soils 
respond well to fertilizer. 

This unit is poorly suited to sanitary facilities and 
homesite development because of wetness. A high 
shrink-swell potential is a concern for buildings and 
roads. 

This unit is poorly suited to recreational development. 
The main limitations are wetness and the clayey texture 
of the surface layer. 

Areas of this unit under native vegetation provide good 
habitat for various species of wildlife. 


8. Woodburn-Amity-Willamette 


Deep, well drained io somewhat poorly drained, nearly 
level silt loams that formed in old alluvial deposits 

This map unit consists of soils on broad terraces of 
the Willamette Valley. Nearly all of this unit is cleared 
and cropped, but the areas not cleared support Douglas- 
fir, Oregon white oak, Pacific poison-oak, blackberry, 
shrubs, and grasses. Elevation ranges from 200 to 400 
feet. The average annual precipitation is 40 to 50 inches, 
the average annual temperature is about 53 degrees F, 
and the frost-free period is 165 to 210 days. 

This unit makes up 7 percent of the survey area. It is 
about 45 percent Woodburn soils, 20 percent Amity 
Soils, and 10 percent Willamette soils. The rest is soils of 
minor extent. 

Woodburn soils are deep and moderately well drained. 
The surface layer is very dark brown and dark brown silt 
loam. The upper part of the subsoil is dark brown, dark 
grayish brown, and brown, mottled silty clay loam, and 
the lower part is brown silty clay loam. These soils are in 
Slightly convex areas on broad terraces. 

Amity soils are deep and somewhat poorly drained. 
The surface layer is very dark grayish brown and dark 
gray silt loam, and the subsoil is grayish brown and olive 
brown, mottled silty clay loam. The substratum is olive 


Soil Survey 


This unit makes up 7 percent of the survey area. It is 
about 25 percent Hazelair soils, 20 percent Dixonville 
soils, and 20 percent Philomath soils. The rest is soils of 
minor extent. 

Hazelair soils are moderately deep and are moderately 
well drained and somewhat poorly drained. They have 8 
very dark grayish brown silty clay loam surface layer, a 
very dark grayish brown silty clay subsoil, and a 
variegated, yellowish brown and light yellowish brown, 
mottled clay substratum. These soils are in gently 
sloping to moderately steep areas on foothills. 

Dixonville soils are moderately deep and well drained. 
They have a very dark grayish brown silty clay loam 
surface layer and a dark brown clay subsoil. These soils 
are in gently sloping to steep areas on foothills. 

Philomath soils are shallow and well drained. They 
have a very dark brown silty clay or cobbly silty clay 
surface layer and a very dark brown and very dark 
grayish brown clay subsoil. These soils are in gently 
sloping to steep areas on foothills. 

Of minor extent in this unit are well drained 
Chehulpum, Ritner, Steiwer, and Witzel soils, somewhat 
poorly drained Dupee and Witham soils, and poorly 
drained Panther soils. The Chehulpum, Ritner, Steiwer, 
and Witzel soils are on low foothills. The Dupee, 
Panther, and Witham soils are in depressional areas and 
drainageways and on alluvial fans of low foothills. 

The soils in this unit are used mainly for hay and 
pasture. Å few areas are used for small grain. Slope is a 
major limitation for the use of equipment in some areas. 
Irrigation is needed in summer for maximum production 
of crops. Soil compaction is a problem if the soils are 
disturbed when wet. Drainage is needed on the Hazelair 
soil. 

This unit is limited for homesite development and 
sanitary facilities because of slope in some areas and 
high shrink-swell potential. The Hazelair soils are also 
limited for sanitary facilities by wetness, and the 
Philomath soils are limited by shallow depth to bedrock. 

This unit is poorly suited to the production of Douglas- 
fir. It is limited by the dense clay texture and wetness of 
the Hazelair soil and the shallow depth to bedrock in the 
Philomath soil. Compaction occurs if wheeled and 
tracked equipment is used when the soils are moist. 

If this unit is used for recreational development, the 
main limitations are slope in some areas and the clayey 
texture of the soils. Large areas of this unit support 
native vegetation and are used for hunting. 


11. Nekia-Bellpine-Jory 


Deep and moderately deep, well drained, gently sloping 
to steep silty clay loams that formed in material 
weathered from basic igneous, sedimentary, or 
tuffaceous rock 

This map unit consists of soils on foothills adjacent to 
terraces of the Willamette Valley. The native vegetation 
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brown silt loam, and the lower part is dark gray silt loam. 
The subsoil is grayish brown and olive brown, mottled 
silty clay loam. The substratum is olive brown, mottled 
silt loam. These soils are in the slightly higher lying areas 
on broad terraces. They are adjacent to the Dayton soils 

Holcomb soils are deep and somewhat poorly drained. 
The upper part of the surface layer is very dark grayish 
brown silt loam, and the lower part is very dark grayish 
brown, mottled silty clay loam. The subsurface is dark 
grayish brown, mottled silty clay loam. The subsoil is 
grayish brown, mottled clay and silty clay. The 
substratum is dark grayish brown silty clay loam. These 
soils are in the slightly convex areas on broad terraces. 

Of minor extent in this unit are poorly drained Concord 
soils, moderately well drained Woodburn soils, and well 
drained Willamette soils. The Concord soils are in slightly 
concave areas on broad valley terraces, and the 
Woodburn and Willamette soils are in slightly convex 
areas on broad terraces. 

The soils in this unit are used mainly for hay, pasture, 
small grain, and grass seed. Drainage is needed for 
maximum production. Irrigation is needed in summer. Soil 
compaction is a problem if the soils are disturbed when 
wet. The soils respond well to fertilizer. 

This unit is poorly suited to sanitary facilities and 
homesite and recreational development because of 
wetness. A high shrink-swell potential in the Dayton and 
Holcomb soils is a limitation for buildings and roads. 

Areas of this unit that support native vegetation 
provide good habitat for various species of birds and 
other wildlife. 


Dominantly gently sloping to steep, deep to shallow, 
well drained to somewhat poorly drained soils on 
the foothills of the western part of the Cascade 
Range 


This group consists of two map units. It is on the 
foothills along the western part of the Cascade Range, 
adjacent to the Willamette Valley. Elevation ranges from 
300 to 1,400 feet. The average annual precipitation 
ranges from 40 to 60 inches, the average annual 
temperature is 52 to 54 degrees F, and the frost-free 
period is 165 to 210 days. 


10. Hazelair-Dixonville-Philomath 


Moderately deep and shallow, well drained to somewhat 
poorly drained, gently sloping to steep silly clay loams, 
silty clays, and cobbly silty clays that formed in material 
weathered from basic igneous or sedimentary rock 

This map unit consists of soils on foothills adjacent to 
terraces of the Willamette Valley. The native vegetation 
is mainly Douglas-fir, Oregon white oak, bigleaf maple, 
Pacific poison-oak, western hazel, rose, and other 
shrubs, and grasses. Elevation ranges from 300 to 1,400 
feet. The average annual precipitation is 40 to 60 inches, 
the average annual temperature is about 53 degrees F, 
and the frost-free period is 165 to 210 days. 
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Dominantly gently sloping to very steep, deep and 
moderately deep, well drained, warm soils of the 
western part of the Cascade Range 


This group consists of three map units. It is on uplands 
in the western part of the Cascade Range. Elevation 
ranges from 700 to 2,700 feet. The average annual 
precipitation ranges from 60 to 100 inches, the average 
annual temperature is 45 to 52 degrees F, and the frost- 
free period is 140 to 200 days. 


12. Honeygrove-Peavine-Apt 


Deep and moderately deep, well drained, gently sloping 
to very steep silty clay loams that formed in colluvium 
derived from sedimentary or tuffaceous rock 

This map unit consists of soils on broad bench tops 
and side slopes of uplands. The native vegetation is 
mainly Douglas-fir, western hemlock, bigleaf maple, red 
alder, vine maple, salal, cascade Oregon-grape, western 
swordfern, and trailing blackberry. Elevation ranges from 
700 to 2,400 feet. The average annual precipitation is 60 
to 90 inches, the average annual temperature is about 
50 degrees F, and the frost-free period is 160 to 200 
days. 

This unit makes up 13.5 percent of the survey area. It 
is about 45 percent Honeygrove soils, 10 percent 
Peavine soils, and 10 percent Apt soils. The rest is soils 
of minor extent. 

Honeygrove soils are deep and well drained. They 
have a dark reddish brown silty clay loam surface layer, 
a dark reddish brown silty clay subsoil, and a strong 
brown silty clay substratum. These soils are on broad, 
rolling bench tops and on side slopes of uplands. 

Peavine soils are moderately deep and well drained. 
They have a dark reddish brown silty clay loam surface 
layer and a dark reddish brown, reddish brown, and 
yellowish red silty clay subsoil. These soils are on broad, 
rolling bench tops and on side slopes of uplands. 

Apt soils are deep and well drained. They have a dark 
reddish brown silty clay loam surface layer and a dark 
brown silty clay and variegated brown, yellow, and dark 
reddish brown very gravelly silty clay loam subsoil. These 
soils are on broad, rolling bench tops and on side slopes 
of uplands. 

Of minor extent in this unit are well drained Harrington, 
Kilchis, Klickitat, and McDuff soils, moderately well 
drained Cumley soils, and somewhat poorly drained and 
poorly drained Minniece soils. The Harrington, Kilchis, 
and Klickitat soils are on ridgetops and side slopes of 
uplands. The McDuff soils are on side slopes of uplands. 
The Cumley and Minniece soils are in depressional 
areas, basins, and narrow drainageways of uplands. 

This unit is used mainly for timber production. When 
harvesting timber on the unit, using management that 
minimizes erosion is essential. Puddling and compaction 
occur if wheeled and tracked equipment is used when 
the soils are moist. Cable or highlead logging systems 
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is mainly Douglas-fir, Oregon white oak, bigleaf maple, 
western hazel, Pacific poison-oak, common snowberry, 
rose, and other shrubs, and grasses. Elevation ranges 
from 300 to 1,400 feet. The average annual precipitation 
is 40 to 60 inches, the average annual temperature is 
about 53 degrees F, and the frost-free period is 165 to 
210 days. 

This unit makes up 10 percent of the survey area. It is 
about 35 percent Nekia soils, 20 percent Bellpine soils, 
and 15 percent Jory soils. The rest is soils of minor 
extent. 

Nekia soils are moderately deep and well drained. The 
surface layer is dark brown and dark reddish brown silty 
clay loam, and the subsoil is dark reddish brown clay. 
These soils are on foothills. 

Bellpine soils are moderately deep and well drained. 
The surface layer is dark reddish brown silty clay loam. 
The upper part of the subsoil is dark reddish brown silty 
clay, and the lower part is reddish brown and yellowish 
red clay. These soils are on foothills. 

Jory soils are deep and well drained. The surface layer 
is dark reddish brown silty clay loam. The upper part of 
the subsoil is dark reddish brown and reddish brown 
clay, and the lower part is yellowish red silty clay. These 
soils are on foothills. 

Of minor extent in this unit are well drained Ritner, 
Steiwer, Willakenzie, and Witzel soils on foothills and 
somewhat poorly drained Dupee soils in depressional 
areas and drainageways and on alluvial fans of low 
foothills. 

The soils in this unit are used mainly for small grain, 
hay, pasture, orchard crops, and berries. Slope is a 
major limitation for the use of equipment in some areas. 
Irrigation is needed in summer for maximum production 
of crops. Soil compaction is a problem if the soils in this 
unit are disturbed when wet. When wet, the soils are 
sticky and plastic and trafficability is restricted. The soils 
respond well to fertilizer. 

This unit is suited to the production of Douglas-fir. 
When harvesting timber on the unit, use of management 
that minimizes erosion is essential. Compaction occurs if 
wheeled and tracked equipment is used when the soils 
are moist. Seedling mortality may be a concern because 
of the droughtiness of the soils in summer. Reforestation 
should be carefully managed to reduce competition from 
undesirable plants. 

If this unit is used for homesite development, the main 
limitations are high shrink-swell potential and low soil 
strength. Slope in some areas also limits building site 
development and sanitary facilities. The depth to 
bedrock in the Nekia and Bellpine soils is a concern 
when installing septic tank absorption fields. 

If this unit is used for recreational development, the 
main limitations are slope in some areas and the clayey 
texture of the soils. 

Areas of this unit that support native vegetation are 
used for hunting. 


Soil Survey 


This unit is used mainly for timber production. When 
harvesting timber on the unit, use of management that 
minimizes erosion is essential. Puddling and compaction 
occur if wheeled and tracked equipment is used when 
the soils are moist. Cable or highlead logging systems 
should be used in the steeper areas. Stones on the 
surface of the Klickitat and Harrington soils may interfere 
with equipment use. Reforestation should be carefully 
managed to reduce competition from undesirable plants. 

Recreational use of this unit is limited by slope in 
some areas, the clayey surface layer of the Blachly soil, 
and stones on the surface of the Klickitat and Harrington 
soils. The unit is used for hiking, picnicking, camping, 
and hunting. 


14. Kinney-Klickitat-Harrington 


Deep and moderately deep, well drained, gently sloping 
to very steep cobbly loams, stony loams, and gravelly 
loams that formed in glacial till or colluvium derived from 
basic igneous or tuffaceous rock 


This map unit consists of soils on broad bench tops, 
ridgetops, and side slopes of uplands. The native 
vegetation is mainly Douglas-fir, western hemlock, 
bigleaf maple, red alder, vine maple, cascade Oregon- 
grape, western brackenfern, western swordfern, salal, 
and red huckleberry. Elevation ranges from 800 to 2,700 
feet. The average annual precipitation is 60 to 100 
inches, the average annual temperature is about 48 
degrees F, and the frost-free period is 140 to 200 days. 

This unit makes up 11 percent of the survey area. It is 
about 45 percent Kinney soils, 20 percent Klickitat soils, 
and 15 percent Harrington soils. The rest is soils of 
minor extent. 

Kinney soils are deep and well drained. The surface 
layer is dark brown cobbly loam, the subsoil is dark 
yellowish brown cobbly clay loam, and the substratum is 
dark yellowish brown very cobbly loam. These soils are 
on broad bench tops, ridgetops, and side slopes of 
uplands. 

Klickitat soils are deep and well drained. The surface 
layer is dark reddish brown stony loam, and the subsoil 
is dark reddish brown very cobbly clay loam. These soils 
are on ridgetops and side slopes of uplands. 

Harrington soils are moderately deep and weli drained. 
The surface layer is dark reddish brown gravelly loam. 
The upper part of the subsoil is dark reddish brown very 
gravelly clay loam, and the lower part is very cobbly 
loam. These soils are on ridgetops and side slopes of 
uplands. 

Of minor extent in this unit are well drained Blachly, 
Bohannon, Kilchis, and Quartzville soils and moderately 
well drained Acanod soils. The Blachly and Quartzville 
soils are on broad bench tops and side slopes of 
uplands. The Bohannon and Kilchis soils are on ridges 
and side slopes of uplands. The Acanod soil is in basins 
and depressional areas of uplands. 
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should be used in the steeper areas. Reforestation 
should be carefully managed to reduce competition from 
undesirable plants. 

If this unit is used for homesite development, the main 
limitations are low soil strength and high shrink-swell 
potential. The depth to bedrock in the Peavine soils 
should be considered when installing septic tank 
absorption fields. Slope limits use of some areas of this 
unit for homesite development. 

Recreational use of this unit is limited by slope in 
some areas and the clayey texture of the surface layer. 

The unit is used for hiking, picnicking, and camping. 
Much of the unit is under native vegetation and is used 
for hunting. 


13. Blachly-Klickitat-Harrington 


Deep and moderately deep, well drained, gently sloping 
to very steep clay loams, stony loams, and gravelly 
loams that formed in colluvium derived from sedimentary 
or basic igneous rock 

This map unit consists of soils on broad bench tops, 
ridgetops, and side slopes of uplands. The native 
vegetation is mainly Douglas-fir, western hemlock, 
bigleaf maple, red alder, vine maple, salal, cascade 
Oregon-grape, western swordfern, and trailing 
blackberry. Elevation ranges from 800 to 2,700 feet. The 
average annual precipitation is 60 to 100 inches, the 
average annual temperature is about 49 degrees F, and 
the frost-free period is 140 to 200 days. 

This unit makes up 7 percent of the survey area. It is 
about 50 percent Blachly soils, 15 percent Klickitat soils, 
and 15 percent Harrington soils. The rest is soils of 
minor extent. 

Blachly soils are deep and well drained. The surface 
layer is dark reddish brown clay loam. The upper part of 
the subsoil is reddish brown silty clay and clay, and the 
lower part is dark brown silty clay loam. These soils are 
on broad bench tops and side slopes of uplands. 

Klickitat soils are deep and well drained. The surface 
layer is dark reddish brown stony loam, and the subsoil 
is dark reddish brown very cobbly clay loam. These soils 
are on ridgetops and side slopes of uplands. 

Harrington soils are moderately deep and well drained. 
The surface layer is dark reddish brown gravelly loam. 
The upper part of the subsoil is dark reddish brown very 
gravelly clay loam, and the lower part is very cobbly 
loam. These soils are on ridgetops and side slopes of 
uplands. 

Of minor extent in this unit are well drained Kilchis and 
Kinney soils, moderately well drained Cumley soils, and 
somewhat poorly drained to poorly drained Minniece 
soils. The Kilchis soils are on side slopes of uplands. 
The Kinney soils are on broad bench tops, ridgetops, 
and side slopes of uplands. The Cumley and Minniece 
soils are in depressional areas, basins, and narrow 
drainageways of uplands. 
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These soils are on narrow to broad ridgetops and side 
slopes of uplands. 

Cruiser soils are deep and well drained. The surface 
layer is dark brown and dark reddish brown gravelly 
loam. The upper part of the subsoil is reddish brown 
gravelly loam, and the lower part is reddish brown and 
yellowish red gravelly clay loam. The substratum is 
yellowish red very cobbly clay loam. These soils are on 
broad ridgetops and side slopes of uplands. 

Of minor extent in this unit are somewhat excessively 
drained Yellowstone soils, well drained Bensley, Henline, 
and Valsetz soils, moderately well drained Crabtree soils, 
and Rock outcrop. The Bensley, Henline, Valsetz, and 
Yellowstone soils are on narrow to broad ridgetops and 
on side slopes of uplands. The Crabtree soils are on 
ridgetops and in concave areas on side slopes of 
uplands. 

This unit is used mainly for timber production. 
Snowpack limits the use of equipment and limits access. 
Cable or highlead logging systems should be used in the 
steeper areas. The large amount of rock fragments in 
the soils increases seedling mortality. Windthrow is a 
hazard on the Keel and Hummington soils because of 
the limited depth to bedrock, which restricts rooting 
depth. 

Recreational use of this unit is limited by snowpack, 
which restricts access, and by stones on the surface. 
The unit is used for hiking and hunting. 


16. Henline-Yellowstone-Bensley 


Deep to shallow, somewhat excessively drained and well 
drained, gently sloping to extremely steep stony loams 
and very stony sandy loams that formed in glacial till and 
colluvium derived from basic igneous rock 

This map unit consists of soils on narrow to broad 
ridgetops and on side slopes of uplands. The native 
vegetation is mainly Douglas-fir, mountain hemlock, 
noble fir, Pacific rnododendron, tall blue huckleberry, 
vine maple, and common beargrass. Elevation ranges 
from 2,700 to 5,000 feet. The average annual 
precipitation is 70 to 120 inches, the average annual 
temperature is about 43 degrees F, and the frost-free 
period is 70 to 110 days. 

This unit makes up 3.5 percent of the survey area. It is 
about 30 percent Henline soils, 30 percent Yellowstone 
soils, and 15 percent Bensley soils. The rest is soils of 
minor extent. 

Henline soils are moderately deep and well drained. 
The upper part of the surface layer is very dark grayish 
brown very stony sandy loam, and the lower part is very 
dark grayish brown and dark brown very cobbly sandy 
loam. The substratum is dark yellowish brown very 
cobbly sandy loam. These soils are on ridgetops and 
side slopes of uplands. 

Yellowstone soils are shallow and somewhat 
excessively drained. The upper part of the surface layer 
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This unit is used mainly for timber production. When 
harvesting timber on this unit, use of management that 
minimizes erosion is essential. Using standard wheeled 
and tracked equipment when the soils are dry causes 
rutting and displacement of soil material. Cable or 
highlead logging systems should be used in the steeper 
areas. Stones on the surface of the soils may interfere 
with equipment use. Reforestation should be carefully 
managed to reduced competition from undesirable 
plants. 

Recreational use of this unit is limited by slope in 
some areas and by stones on the surface. The unit is 
used for hunting. 


Dominantly gently sloping to extremely steep, deep 
to shallow, somewhat excessively drained and well 
drained, cold soils of the western part of the 
Cascade Range 


This group consists of three map units. It is on the 
high ridgetops and side slopes of uplands in the western 
part of the Cascade Range. Elevation ranges from 2,700 
to 5,000 feet. The average annual precipitation ranges 
from 70 to 120 inches, the average annual temperature 
is 41 to 45 degrees F, and the frost-free period is 70 to 
120 days. 


15. Keel-Hummington-Cruiser 


Deep and moderately deep, well drained, gently sloping 
to very steep gravelly silt loams, very gravelly loams, and 
gravelly loams that formed in colluvium derived from 
basic igneous rock and volcanic ash 

This map unit consists of soils on narrow to broad 
ridgetops and side slopes of uplands. The native 
vegetation is mainly Douglas-fir, mountain hemlock, 
noble fir, Pacific rhododendron, tall blue huckleberry, red 
huckleberry, vine maple, and common beargrass. 
Elevation ranges from 2,700 to 4,700 feet. The average 
annual precipitation is 70 to 120 inches, the average 
annual temperature is about 43 degrees F, and the frost- 
free period is 70 to 110 days. 

This unit makes up 6.5 percent of the survey area. It is 
about 50 percent Keel soils, 20 percent Hummington 
Soils, and 10 percent Cruiser soils. The rest is soils of 
minor extent. 

Keel soils are moderately deep and well drained. The 
upper part of the surface layer is very dark brown 
gravelly silt loam, and the lower part is very dark grayish 
brown and dark brown silt loam. The upper part of the 
subsoil is brown clay loam, and the lower part is brown 
cobbly loam. These soils are on broad ridgetops and 
side slopes of uplands. 

Hummington soils are moderately deep and well 
drained. The upper part of the surface layer is very dark 
grayish brown very gravelly loam, and the lower part is 
dark brown very cobbly loam. The upper part of the 
subsoil is dark yellowish brown very cobbly loam, and 
the lower part is yellowish brown extremely cobbly loam. 
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Kinney, Quartzville, and Mulkey soils. The Apt, Kinney, 
and Quartzville soils are on broad bench tops, ridgetops, 
and side slopes of uplands. The Dobbins and Zango 
soils are on side slopes of uplands. The Cruiser and 
Mulkey soils are at elevations above 2,800 feet on 
ridgetops and side slopes of uplands. 

This unit is used mainly for timber production. 
Snowpack limits the use of equipment and limits access. 
Cable or highlead logging systems should be used in the 
steeper areas. When harvesting timber, use of 
management that minimizes erosion is essential. 
Reforestation should be carefully managed to reduce 
competition from undesirable plants. 

Recreational use of this unit is limited by snowpack, 
which restricts access. The unit is used for hiking and 
hunting. 


Broad Land Use Considerations 


Never before has so much emphasis been placed on 
the conservation of our basic natural resources in this 
country. In the past, agricultural and forest lands were 
considered as an unlimited source from which land 
needed for other uses could be drawn. The resulting 
impact on the remaining area was given little thought. As 
people began to see the steady decline of agricultural 
and forest lands, they started to become concerned 
about land use problems such as declining acreage for 
food and fiber production, uncontrolled development, 
lack of land for recreation and esthetic needs, and 
development of land areas subject to flooding. 

Developments that result in irreversible land use 
changes represent 3 loss of valuable natural resources. 
individual losses may appear small; however, the overall 
impact on the production and economy of the survey 
area can be drastic. Alternatives should be considered 
when decisions are being made to irrevocably commit 
agricultural and forest lands to other uses so that 
options of future generations are not lost. 

Approximately 39,000 acres of the survey area is 
considered to be urban or developed land. in general, 
those soils in the survey area that have good potential 
for cultivated crops also have good potential for urban 
use or for other development. Soils on the foothills and 
in the mountainous areas have good potential for timber 
production, water supply, wildlife habitat, and recreation. 
The soil data in this survey will assist decision makers 
and enhance the general public's understanding of the 
kind, extent, and location of soils in the area. it will be a 
valuable resource tool in planning future land use 
patterns. 

Approximately 22 percent of the land in the survey 
area is used for cultivated crops, including 3 percent that 
is used for hay and pasture. This land is scattered 
throughout the Willamette Valley and adjoining valleys of 
tributaries in the county, and it is represented largely by 
units 1 through 9 and 11. Irrigation is required for high 
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is dark brown stony loam, and the lower part is dark 
brown very stony sandy loam. These soils are on narrow 
ridgetops and on side slopes of uplands. 

Bensley soils are deep and well drained. The surface 
layer is very dark brown and very dark grayish brown 
stony loam. The upper part of the subsoil is brown very 
gravelly clay loam, and the lower part is brown and dark 
grayish brown very cobbly clay loam. These soils are on 
ridgetops and side slopes of uplands. 

Of minor extent in this unit are well drained Cruiser, 
Keel, Hummington, and Valsetz soils on narrow to broad 
ridgetops and on side slopes of uplands, moderately well 
drained Crabtree soils on ridgetops and concave side 
slopes of uplands, and Rock outcrop. 

This unit is used mainly for timber production. 
Snowpack limits the use of equipment and limits access. 
Cable or highlead logging systems should be used in the 
steeper areas. The large amount of rock fragments in 
the soils increases seedling mortality. Stones on the 
surface may interfere with equipment use. Windthrow is 
2 hazard on the Henline and Yellowstone soils because 
of the limited depth to bedrock, which restricts rooting 
depth. 

Recreational use of this unit is limited by snowpack, 
which restricts access, and by stones on the surface. 
The unit is used for hiking and hunting. 


17. Moe-Flane 


Deep, well drained, genily sloping io very steep gravelly 
loams that formed in colluvium derived from basic 
igneous rock, tuffaceous rock, and breccia 

This map unit consists of soils on broad bench tops 
and on side slopes of uplands. The native vegetation is 
mainly Douglas-fir, western hemlock, western redcedar, 
Pacific rhododendron, vine maple, cascade Oregon- 
grape, common beargrass, and trailing blackberry. 
Elevation ranges from 2,800 to 3,600 feet. The average 
annual precipitation is 70 to 90 inches, the average 
annual temperature is 45 degrees F, and the frost-free 
period is 90 to 120 days. 

This unit makes up 3.5 percent of the survey area. It is 
about 50 percent Moe soils and 25 percent Flane soils. 
The rest is soils of minor extent. 

Moe soils are deep and well drained. The surface 
layer is very dark grayish brown and very dark brown 
gravelly loam. The upper part of the subsoil is dark 
brown silty clay loam, and the lower part is dark 
yellowish brown and dark brown silty clay. These soils 
are on broad bench tops and on side slopes of uplands. 

Flane soils are deep and well drained. The surface 
layer is very dark grayish brown and dark yellowish 
brown gravelly loam. The subsoil is brown and yellowish 
brown very cobbly silty clay loam. The substratum is dark 
grayish brown extremely cobbly clay loam. These soils 
are on broad bench tops and on side slopes of uplands. 

Of minor extent in this unit are excessively drained 
Zango soils and well drained Apt, Cruiser, Dobbins, 
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About 75 percent of the land in the survey area is 
woodland. Soils that are favorable for timber production 
include the Jory, Nekia, and Bellpine soils on foothills in 
map unit 11 and the Honeygrove, Peavine, Harrington, 
Blachly, Klickitat, Kinney, and Quartzville soils on 
uplands in units 12, 13, and 14. The potential for the 
production of timber on these soils may vary widely, but 
it is generally good. Proper management practices need 
to be used to ensure successful harvesting and 
reforestation. The major concerns of management are 
equipment limitations on the soils that are wet, clayey, 
and steep; erosion; and competition from undesirable 
plants. In unit 11 there has been some conversion of 
forest land to farmland or subdivision for homesites, or 
both. The soils in the mountainous uplands, such as 
those in units 15, 16, and 17 are limited in their potential 
to produce timber mainly by cold temperatures. The 
Keel, Hummington, Cruiser, Bensley, Henline, 
Yellowstone, Flane, and Moe soils are the main soils in 
these map units. 

The potential for recreational use of all units ranges 
from low to high, depending on the intensity of use and 
the restrictive characteristics of the soils. Some 
restrictive characteristics for recreational use are 
susceptibility to flooding, excessive slope, wetness, 
restricted depth to bedrock, and presence of stones. The 
potential for the recreational use of units 1 and 2 is rated 
low because of the hazard of flooding. If protected from 
flooding, these units can be intensively developed for 
recreational uses. The hilly to steep soils in map units 10 
through 17 are limited for intensive recreational 
developments such as playgrounds and camp areas, but 
they do have limited use for hiking and picnicking. 
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yields of most cultivated crops. Some areas are limited 
by wetness, susceptibility to flooding, or slope. Limited or 
complete drainage needs to be provided for units 3, 4, 5, 
7, and 9. Bashaw, Clackamas, Courtney, Awbrig, Coburg, 
Conser, Dayton, Amity, and Holcomb soils are the main 
soils in these units. Occasional to frequent flooding in 
winter or early in spring can occur on units 1, 2, and 4 
and include the Chehalis, Cloquato, Newberg, Camas, 
and Bashaw soils. These soils need protection from 
erosion as a result of flooding. Map unit 11 is in the 
foothill areas and is represented by the sloping Jory, 
Nekia, and Bellpine soils. The two main concerns are 
soil erosion and equipment use on these soils when they 
are wet. Generally, units 1, 2, 3, 6, and 8 are well suited 
to a variety of crops and cultural practices and include 
the Chehalis, Cloquato, Newberg, Malabon, Salem, 
Coburg, Willamette, Woodburn, and Amity soils. 

In general, the gently sloping Jory, Nekia, and Bellpine 
soils on foothills in unit 11 and the Abiqua, McAlpin, 
Malabon, Salem, Coburg, Willamette, Woodburn, and 
Amity soils on valley terraces in units 3, 6, and 8 have a 
high potential for urban uses. Soil limitations such as 
shrinking and swelling, low strength, wetness, and 
steepness of slope must be considered when these soils 
are used for urban development. Soils on flood plains, 
such as the soils in units 1, 2, and 4, have limited 
potential for urban development because of susceptibility 
to flooding. Low soil strength, shrinking and swelling of 
the soil, and wetness are major obstacles that must be 
overcome to make map units 5, 7, 9, and 10 suitable for 
development. Clackamas, Courtney, Awbrig, Conser, 
Dayton, Amity, Holcomb, Dixonville, Hazelair, and 
Philomath soils are representative soils in these units. 
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Detailed Soil Map Units 


The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the landscape 
into segments that have similar use and management 
requirements. The delineation of such landscape 
segments on the map provides sufficient information for 
the development of resource plans, but if intensive use 
of small areas is planned, onsite investigation to 
precisely define and locate the soils and miscellaneous 
areas is needed. 

An identifying symbol precedes the map unit name in 
the map unit descriptions. Each description includes 
general facts about the unit and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying layers, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying layers. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Jory silty clay loam, 2 to 12 
percent slopes, is one of several phases in the Jory 
series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
complexes. 

A complex consists of two or more soils or 
miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown separately 
on the maps. The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all areas. 
Dixonville-Philomath-Hazelair complex, 3 to 12 percent 
slopes, is an example. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Riverwash is an example. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of Tables") 


The map units delineated on the detailed maps at the 
back of this survey represent the soils or miscellaneous 
areas in the survey area. The map unit descriptions in 
this section, along with the maps, can be used to 
determine the suitability and potential of a unit for 
specific uses. They also can be used to plan the 
management needed for those uses. More information 
on each map unit is given under "Use and Management 
of the Soils." 

A map unit delineation on a map represents an area 
dominated by one or more major kinds of soil or 
miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant 
soils or miscellaneous areas. Within a taxonomic class 
there are precisely defined limits for the properties of the 
soils. On the landscape, however, the soils and 
miscellaneous areas are natural phenomena, and they 
have the characteristic variability of all natural 
phenomena. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of other taxonomic classes. Consequently, every 
map unit is made up of the soils or miscellaneous areas 
for which it is named and some "included" areas that 
belong to other taxonomic classes. 

Most included soils have properties similar to those of 
the dominant soil or soils in the map unit, and thus they 
do not affect use and management. These are called 
noncontrasting, or similar, inclusions. They may or may 
not be mentioned in the map unit descriptions. Other 
included soils and miscellaneous areas, however, have 
properties and behavior divergent enough to affect use 
or to require different management. These are called 
contrasting, or dissimilar, inclusions. They generally are 
in small areas and could not be mapped separately 
because of the scale used. Some small areas of strongly 
contrasting soils or miscellaneous areas are identified by 
8 special symbol on the maps. The included areas of 
contrasting soils or miscellaneous areas are mentioned 
in the map unit descriptions. A few included areas may 
not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the 
pattern was so complex that it was impractical to make 
enough observations to identify all the soils and 
miscellaneous areas on the landscape. 
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during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitations are the moderately slow permeability, low soil 
strength, and the shrink-swell potential of the subsoil. 

Septic tank absorption fields may function poorly in 
winter. If this unit is used for septic tank absorption 
fields, the limitation of moderately slow permeability can 
be overcome by increasing the size of the absorption 
field. Interceptor ditches for diverting subsurface water 
improve the operation of septic tank absorption fields. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support 3 load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
provided with large amounts of base rock to prevent 
settling. 

Buildings and roads should be designed to offset the 
effects of shrinking and swelling. If buildings are 
constructed on this unit, properly designing foundations 
and footings and diverting runoff away from the buildings 
help to prevent structural damage because of shrinking 
and swelling. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability class I. 


1B—Abiqua silty clay loam, 3 to 5 percent slopes. 
This deep, well drained soil is on low alluvial stream 
terraces in valleys of streams tributary to the Willamette 
River. It formed in fine textured alluvium derived from 
mixed sources. The vegetation in areas not cultivated is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 350 to 900 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown silty clay 
loam about 7 inches thick. The upper 22 inches of the 
subsoil is dark reddish brown silty clay loam, and the 
lower 31 inches is dark reddish brown and dark brown 
silty clay. In some areas of similar included soils, the 
subsoil is gravelly below a depth of 40 inches. 

Included in this unit are small areas of McAlpin, 
Waldo, and Abiqua soils that have slopes of less than 3 
percent. Included areas make up about 15 percent of the 
total acreage. 
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give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils or 
miscellaneous areas. 


Map Unit Descriptions 


1A—Abiqua silty clay loam, 0 to 3 percent slopes. 
This deep, well drained soil is on low alluvial stream 
terraces in valleys of streams tributary to the Willamette 
River. It formed in fine textured alluvium derived from 
mixed sources. The vegetation in areas not cultivated is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 350 to 900 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown silty clay 
loam about 7 inches thick. The upper 22 inches of the 
subsoil is dark reddish brown silty clay loam, and the 
lower 31 inches is dark reddish brown and dark brown 
silty clay. In some areas of similar included soils, the 
subsoil is gravelly below a depth of 40 inches. 

Included in this unit are small areas of McAlpin and 
Waldo soils and Abiqua soils that have slopes of more 
than 3 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Abiqua soil is moderately slow. 
Available water capacity is about 8 to 12 inches. 
Effective rooting depth is more than 60 inches. Runoff is 
slow, and the hazard of erosion is slight. 

This unit is used mainly for small grain, vegetables, 
orchards, hay, and pasture. it is also used for homesite 
development, wildlife habitat, and recreation. 

This unit is suited to most climatically adapted crops. It 
has few limitations. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Sufficient 
water for irrigation generally can be obtained from 
nearby streams or wells. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. Grazing 
when the soil is moist results in compaction of the 
surface layer, poor tilth, and excessive runoff. A proper 
stocking rate, pasture rotation, and restricted grazing 
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constructed on this unit, properly designing foundations 
and footings and diverting runoff away from the buildings 
help to prevent structural damage because of shrinking 
and swelling. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass lle. 


2D—Acanod silt loam, 2 to 25 percent slopes. This 
deep, moderately well drained soil is in basins and other 
depressional areas on uplands. It formed in colluvium 
derived dominantly from basic igneous rock. The native 
vegetation is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 1,500 to 2,700 feet. The average 
annual precipitation is 80 to 100 inches, the average 
annual air temperature is 46 to §1 degrees F, and the 
average frost-free period is 140 to 190 days. 

Typically, the surface is covered with a mat of 
needles, twigs, and leaves about 2 inches thick. The 
surface layer is very dark grayish brown silt loam about 9 
inches thick. The next layer is very dark grayish brown 
silty clay loam about 5 inches thick. The upper 7 inches 
of the subsoil is dark brown silty clay loam, and the 
lower 31 inches is dark yellowish brown and yellowish 
brown silty clay. The substratum to a depth of 68 inches 
is light yellowish brown stony silty clay. 

Included in this unit are small areas of Kinney and 
Quarizville soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Acanod soil is slow. Available 
water capacity is about 8 to 12 inches. Effective rooting 
depth is more than 60 inches. Runoff is slow to medium, 
and the hazard of erosion is slight to moderate. A 
seasonal high water table is at a depth of 1.5 to 3.0 feet 
from November to March. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 160, the potential production 
per acre is 10,200 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 95,200 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 125. 
Douglas-fir, western hemlock, western redcedar, bigleaf 
maple, and red alder commonly grow on this unit (fig. 1). 
The main concerns in producing and harvesting timber 
are equipment limitations and plant competition. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
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Permeability of this Abiqua soil is moderately slow. 
Available water capacity is about 8 to 12 inches. 
Effective rooting depth is more than 60 inches. Runoff is 
slow, and the hazard of erosion is slight. 

This unit is used mainly for small grain, vegetables, 
orchards, hay, and pasture. It is also used for homesite 
development, wildlife habitat, and recreation. 

This unit is suited to most climatically adapted crops. It 
has few limitations. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Sufficient 
water for irrigation generally can be obtained from 
nearby streams or wells. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Farming on the contour or across the slope, 
where practical, reduces runoff and helps to control 
erosion. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. A proper stocking rate, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and to protect the soil from 
erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitations are the moderately slow permeability, low soil 
strength, and shrink-swell potential of the subsoil. 

Septic tank absorption fields may function poorly in 
winter. If this unit is used for septic tank absorption 
fields, the limitation of moderately slow permeability can 
be overcome by increasing the size of the absorption 
field. Interceptor ditches for diverting subsurface water 
improve the operation of septic tank absorption fields. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
provided with large amounts of base rock to prevent 
settiing. 

Buildings and roads should be designed to offset the 
effects of shrinking and swelling. If buildings are 
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weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Logging roads, skid trails, cutbanks, and landings can 
be protected from erosion by constructing water bars 
and by seeding. Proper design of road drainage systems 
and care in the placement of culverts help to control 
erosion. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, and western redcedar. 

The understory vegetation commonly growing on this 
unit includes western brackenfern, Oregon oxalis, salal, 
western swordfern, and vine maple. 

This map unit is in capability subclass Vie. 


3—Amity silt loam. This deep, somewhat poorly 
drained soil is in slightly concave areas on broad 
terraces of the Willamette Valley. It formed in silty 
alluvium derived from mixed sources. Slope is 0 to 3 
percent. The vegetation in areas not cultivated is mainly 
hardwoods, scattered conifers, shrubs, and grasses. 
Elevation is 200 to 400 feet. The average annual 
precipitation is 40 to 50 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 16 inches thick. The subsurface layer is 
dark gray, faintly mottled silt loam about 6 inches thick. 
The upper 6 inches of the subsoil is grayish brown, 
mottled silty clay loam, and the lower 7 inches is light 
olive brown, mottled silty clay loam. The substratum to a 
depth of 72 inches or more is olive brown, mottled silt 
loam. In some areas of similar included soils, the 
substratum is silty clay loam or silty clay averaging more 
than 35 percent clay. 

Included in this unit are small areas of Concord, 
Dayton, Holcomb, Willamette, and Woodburn soils. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Amity soil is moderately slow. 
Available water capacity is about 9 to 12 inches. 
Effective rooting depth is more than 60 inches; however, 
penetration of roots is restricted by a seasonal high 
water table. Runoff is slow, and the hazard of erosion is 
slight. A seasonal high water table is at a depth of 0.5 
foot to 1.5 feet from November to May. 

This unit is used mainly for small grain, vegetables, 
grass seed, hay, and pasture. It is also used for 
homesite development, wildlife habitat, and recreation. 

This unit is suited to most climatically adapted crops. It 
is limited mainly by wetness because of the seasonal 
high water table. 

Drainage is needed if the soil in this unit is to be used 
to its maximum potential. Most climatically adapted crops 
can be grown if artificial drainage is provided. If a 
suitable outlet is available, subsurface drainage can be 
used to reduce wetness. 
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Figure 1.—Stand of Douglas-fir and western hemlock in an area of 
Acanod silt loam, 2 to 25 percent slopes, along Crabtree 
Creek. 


advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
heips to maintain productivity. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
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annual precipitation is 60 to 90 inches, the average 
annual air temperature is 48 to 52 degrees F, and the 
average frost-free period is 160 to 200 days. 

Typically, the surface is covered with a mat of 
needles, twigs, and moss about 1 inch thick. The surface 
layer is dark brown silty clay loam about 13 inches thick. 
The upper 25 inches of the subsoil is dark brown silty 
clay, and the lower 28 inches is variegated brown, 
yellow, and dark reddish brown very gravelly silty clay 
loam. 

included in this unit are small areas of Cumley, 
Honeygrove, Peavine, and McDuff soils and Apt soils 
that have slopes of more than 25 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Apt soil is moderately slow. 
Available water capacity is about 7 to 10 inches. 
Effective rooting depth is more than 60 inches. Runoff is 
slow to medium, and the hazard of erosion is slight to 
moderate. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 175, the potential production 
per acre is 11,160 cubic feet from an even-aged, fully 
Stocked stand of trees 60 years old or 106,880 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fuily stocked stand of trees 60 years old. On 
the basis of a 50-year site curve, the mean site index is 
120. Douglas-fir, western hemlock, western redcedar, 
bigleaf maple, and red alder commonly grow on this unit. 
The main concerns in producing and harvesting timber 
are the hazard of erosion, equipment limitations, and 
plant competition. 

When harvesting timber on this unit, management that 
minimizes erosion is essential. Logging roads, skid trails, 
cutbanks, and landings can be protected from erosion by 
constructing water bars and by seeding. Proper design of 
road drainage systems and care in the placement of 
culverts help to control erosion. Because spoil from 
excavations is subject to rill and gully erosion and to 
sloughing, it should be seeded to permanent plant cover. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment are used 
when the soil in this unit is moist, puddling and 
compaction can occur. Compaction seriously reduces 
the productivity of the soil. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 
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Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, subsoiling, growing winter 
cover crops, or stubble mulching. Grazing when the soil 
is moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. A proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
To minimize damage to crops and compaction of the 
soil, vehicles that have large, low-pressure tires should 
be used to apply fertilizer early in spring. Grain and 
grasses respond to nitrogen; legumes respond to 
phosphorus, boron, sulfur, and lime; and vegetables and 
berries respond to nitrogen, phosphorus, and potassium. 
Where stubble mulching is practiced or crop residue is 
used, additional nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness and low soil strength. Drainage is 
needed if roads and building foundations are 
constructed. Wetness can be reduced by installing drain 
tile around footings. 

This unit is not suited to septic tank absorption fields 
because of wetness as a result of a seasonal high water 
table and moderately slow permeability. The moderately 
Slow permeability and the seasonal high water table 
adversely affect the treatment and absorption processes. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
provided with large amounts of base rock to prevent 
settling. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass ۰ 


4D—Apt silty clay loam, 2 to 25 percent slopes. 
This deep, well drained soil is on broad, rolling bench 
tops and side slopes of uplands. It formed in colluvium 
derived dominantly from sedimentary rock. The native 
vegetation is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 700 to 2,400 feet. The average 
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When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Using vehicles that have large, low-pressure 
tires reduces damage to the soil and helps to maintain 
productivity. Ripping skid trails and landings when the 
soil is dry improves the growth of trees. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes western hazel, creambush oceanspray, 
salal, vine maple, cascade Oregon-grape, trailing 
blackberry, and western swordfern. 

This map unit is in capability subclass Vle. 


6F—Apt silty clay loam, 25 to 50 percent south 
slopes. This deep, well drained soil is on south aspects 
of uplands. It formed in colluvium derived dominantly 
from sedimentary rock. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
700 to 2,400 feet. The average annual precipitation is 60 
to 90 inches, the average annual air temperature is 48 to 
52 degrees F, and the average frost-free period is 160 to 
200 days. 

Typically, the surface is covered with a mat of 
needles, twigs, and moss about 1 inch thick. The surface 
layer is dark brown silty clay loam about 13 inches thick. 
The upper 25 inches of the subsoil is dark brown silty 
clay, and the lower 28 inches is variegated brown, 
yellow, and dark reddish brown very gravelly silty clay 
loam. 

Included in this unit are small areas of Cumley, 
Honeygrove, Peavine, and McDuff soils and Apt soils 
that have slopes of less than 25 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Apt soil is moderately slow. 
Available water capacity is about 7 to 10 inches. 
Effective rooting depth is more than 60 inches. Runoff is 
moderate to rapid, and the hazard of erosion is high. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 135, the potential production 
per acre is 8,280 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 72,080 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 60 years old. On the 
basis of a 50-year site curve, the mean site index is 95. 
Douglas-fir, western hemlock, western redcedar, bigleaf 
maple, and red alder commonly grow on this unit. The 
main concerns in producing and harvesting timber are 


22 


Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes western hazel, creambush oceanspray, 
salal, vine maple, cascade Oregon-grape, trailing 
blackberry, and western swordfern. 

This map unit is in capability subclass Vle. 


5F—Apt silty clay loam, 25 to 50 percent north 
slopes. This deep, well drained soil is on north aspects 
of uplands. It formed in colluvium derived dominantly 
from sedimentary rock. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
700 to 2,400 feet. The average annual precipitation is 60 
to 90 inches, the average annual air temperature is 48 to 
52 degrees F, and the average frost-free period is 160 to 
200 days. 

Typically, the surface is covered with a mat of 
needles, twigs, and moss about 1 inch thick. The surface 
layer is dark brown silty clay loam about 13 inches thick. 
The upper 25 inches of the subsoil is dark brown silty 
clay, and the lower 28 inches is variegated brown, 
yellow, and dark reddish brown very gravelly silty clay 
loam. 

Included in this unit are small areas of Cumley, 
Honeygrove, Peavine, and McDuff soils and Apt soils 
that have slopes of less than 25 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Apt soil is moderately slow. 
Available water capacity is about 7 to 10 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
moderate to rapid, and the hazard of erosion is high. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 175, the potential production 
per acre is 11,160 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 106,880 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 60 years old. On 
the basis of a 50-year site curve, the mean site index is 
120. Douglas-fir, western hemlock, western redcedar, 
bigleaf maple, and red alder commonly grow on this unit. 
The main concerns in producing and harvesting timber 
are the hazard of erosion, equipment limitations, and 
plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Logging roads, 
skid trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 
Proper design of road drainage systems and care in the 
placement of culverts help to control erosion. Because 
spoil from excavations is subject to rill and gully erosion 
and to sloughing, it should be seeded to permanent 
plant cover. Road location and maintenance costs are 
greater in the more steeply sloping areas. Hauling away 
waste material minimizes damage to the sil and to the 
plant cover downslope of roadbuilding sites. 
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degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 6 inches thick. The upper 5 inches 
of the subsoil is very dark grayish brown, mottled silty 
clay loam, and the lower 20 inches is very dark gray, 
mottled clay. The substratum to a depth of 60 inches or 
more is grayish brown, mottled silty clay loam. In some 
areas of similar included soils, the surface layer is silt 
loam or the substratum is stratified with sand and gravel 
below a depth of 40 inches. 

included in this unit are small areas of Clackamas, 
Coburg, Conser, Courtney, and Dayton soils. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Awbrig soil is very slow. Available 
water capacity is about 7 to 9 inches. Effective rooting 
depth is more than 60 inches; however, penetration of 
roots is restricted by the dense clay and seasonal high 
water table. Runoff is slow to ponded, and the hazard of 
erosion is slight. A seasonal high water table is at a 
depth of 0.5 foot above the surface to 1.0 foot below the 
surface from November to May. This soil is subject to 
rare periods of flooding. 

This unit is used mainly for grass seed, hay, pasture, 
and small grain. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitation is 
wetness. This unit generally is not suited to deep-rooted 
perennial crops, because adequate drainage usually 
cannot be maintained in winter and spring. 

Drainage is needed if the soil in this unit is to be used 
to its maximum potential. Open ditches and tile drains 
can be used to remove excess water on the surface. Tile 
drains have limited suitability for removing subsurface 
water from the soil because of the very slow permeability 
and inadequate outlets. If a suitable outlet is available, 
subsurface drainage can be used to reduce wetness. 
Drainage of the soil is difficult and expensive because 
the dense clay requires close spacing of the tile drains. 
Where tile drains have been properly installed and 
maintained, however, they have functioned properly for 
more than 10 years. 

Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, subsoiling, growing winter 
cover crops, or stubble mulching. Grazing when the soil 
is moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. A proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Compaction limits the 
movement of air and water in the soil and restricts the 
growth of roots. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
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the hazard of erosion, equipment limitations, seedling 
mortality, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Steep yarding 
paths, skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. Because 
spoil from excavations is subject to rill and gully erosion 
and to sloughing, it should be seeded to permanent 
plant cover. Road location and maintenance costs are 
greater in the more steeply sloping areas. Hauling away 
waste material minimizes damage to the soil and to the 
plant cover downslope of roadbuilding sites. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. Ground skidding methods of harvesting timber 
are difficult to use because of slope. Wheeled and 
tracked equipment can be used in the more gently 
sloping areas, but cable yarding generally is safer and 
disturbs the soil less. The use of low-pressure ground 
equipment or cable or aerial systems reduces the risk of 
soil puddling and compaction. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. To compensate for the 
higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes western hazel, creambush oceanspray, 
salal, vine maple, cascade Oregon-grape, trailing 
blackberry, and western swordfern. 

This map unit is in capability subclass Vle. 


7—Awbrig silty clay loam. This deep, poorly drained 
Soil is in slightly concave areas on low alluvial stream 
terraces. It formed in silty and clayey alluvium derived 
from mixed sources. Slope is 0 to 2 percent. The 
vegetation in areas not cultivated is mainly hardwoods, 
shrubs, grasses, sedges, and rushes. Elevation is 200 to 
600 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
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Permeability of this Bashaw soil is very slow. Available 
water capacity is about 8 to 10 inches. Effective rooting 
depth is more than 60 inches; however, penetration of 
roots is restricted by the dense clay and seasonal high 
water table. Runoff is slow to ponded, and the hazard of 
erosion is slight. A seasonal high water table is at a 
depth of 1.0 foot above the surface to 0.5 foot below the 
surface from November to May. This soil is frequently 
flooded from December to April. 

This unit is used mainly for hay, pasture, grass seed, 
and spring grain. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitations are 
wetness and susceptibility to slumping. This unit 
generally is not suited to deep-rooted perennial crops, 
because adequate drainage usually cannot be 
maintained in winter and spring. 

Drainage is needed if the soil in this unit is to be used 
to its maximum potential. Open ditches and tile drains 
can be used to remove excess water on the surface. Tile 
drains have limited suitability for removing subsurface 
water from the soil because of the very slow permeability 
and inadequate outlets. If a suitable outlet is available, 
subsurface drainage can be used to reduce wetness. 
Drainage of the soil is difficult and expensive because 
the dense clay requires close spacing of the tile drains. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Erosion caused 
by seasonal flooding and runoff from higher lying areas 
can be controlled by growing a winter cover crop each 
year and by properly managing crop residue. Grazing 
when the soil is moist results in compaction of the 
surface layer, poor tilth, and excessive runoff. A proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 
Compaction limits the movement of air and water in the 
soil and restricts the growth of roots. The soil cracks 
when dry and takes in water rapidly. When saturated 
with water, the soil swells and the cracks close. Once 
the soil has dried and the cracks have opened again, a 
favorable moisture and air relationship is difficult to 
maintain in the soil. 

Heturning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
To minimize damage to crops and compaction of the 
soil, vehicles that have large, low-pressure tires should 
be used to apply fertilizer early in spring. Grain and 
grasses respond to nitrogen; legumes respond to 
phosphorus, boron, sulfur, and lime; and vegetables and 
berries respond to nitrogen, phosphorus, and potassium. 
Where stubble mulching is practiced or crop residue is 
used, additional nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness, very slow permeability, shrink- 
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grass-legume mixtures help to maintain fertility and tilth. 
To minimize damage to crops and compaction of the 
Soil, vehicles that have large, low-pressure tires should 
be used to apply fertilizer early in spring (fig. 4). Grain 
and grasses respond to nitrogen, and legumes respond 
to phosphorus, boron, sulfur, and lime. Where stubble 
mulching is practiced or crop residue is used, additional 
nitrogen is needed to maintain yields. 

Increased construction of homes on this unit. If this 
unit is used for homesite development, the main 
limitations are wetness, very slow permeability, shrink- 
swell potential, low soil strength, and rare periods of 
flooding. Drainage is needed if roads and building 
foundations are constructed. Wetness can be reduced 
by installing drain tile around footings. 

This unit is not suited to septic tank absorption fields 
because of wetness as a result of a seasonal high water 
table and very slow permeability. The seasonal high 
water table and very slow permeability adversely affect 
the treatment and absorption processes. 

Buildings and roads should be designed to offset the 
effects of shrinking and swelling. If buildings are 
constructed on this unit, properly designing foundations 
and footings and diverting runoff away from the buildings 
help to prevent structural damage because of shrinking 
and swelling. 

Roads and streets can be built if they are designed to 
compensate for the instability of the soil. Ponding and 
rare periods of flooding on this unit makes it necessary 
to locate roads and streets above the expected high 
water level. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass IVw. 


8—Bashaw silty clay. This deep, poorly drained soil 
is in slightly concave areas on flood plains, alluvial 
terraces, and alluvial fans. It formed in clayey alluvium 
derived from mixed sources. Slope is 0 to 1 percent. The 
vegetation in areas not cultivated is mainly hardwoods, 
shrubs, grasses, sedges, and rushes. Elevation is 200 to 
400 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is black silty clay about 4 
inches thick. The next layer is black, mottled clay about 
32 inches thick. The upper 24 inches of the substratum 
is very dark gray, mottled clay, and the lower part to a 
depth of 70 inches is dark gray, mottled silty clay. In 
some areas of similar included soils, the surface layer is 
silty clay loam or clay. 

included in this unit are small areas of Awbrig, 
Clackamas, Conser, Courtney, and Dayton soils. 
Included areas make up about 15 percent of the total 
acreage. 
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This unit is suited to most climatically adapted crops. It 
has few limitations. 

In summer, irrigation is needed for maximum 
production of most crops. Water for irrigation is often not 
available; when available, however, it is stored in 
reservoirs. Sprinkler irrigation is a suitable method of 
applying water. Use of this method permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. 
Because of the susceptibility of the soil to compaction, 
grazing should be restricted when the water table is high 
and immediately after irrigation. A proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Compaction limits the 
movement of air and water in the soil and restricts the 
growth of roots. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Orchards, grain, and grasses respond to nitrogen, and 
legumes respond to phosphorus, boron, sulfur, and lime. 
Where stubble mulching is practiced or crop residue is 
used, additional nitrogen is needed to maintain yields. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 155, the potential production 
per acre is 9,840 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 91,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 120. 
Douglas-fir, grand fir, Oregon white oak, and bigleaf 
maple commonly grow on this unit. If the unit js used for 
timber production, the main concerns are equipment 
limitations and the hazard of windthrow. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassabie during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
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swell potential, low soil strength, and the hazard of 
flooding. Drainage is needed if roads and building 
foundations are constructed. Wetness can be reduced 
by installing drain tile around footings. 

This unit is not suited to septic tank absorption fields 
because of wetness as a result of a seasonal high water 
table and very slow permeability. The very slow 
permeability and the seasonal high water table adversely 
affect the treatment and absorption processes. 

Buildings and roads should be designed to offset the 
effects of shrinking and swelling. If buildings are 
constructed on this unit, properly designing foundations 
and footings and diverting runoff away from the buildings 
help to prevent structural damage because of shrinking 
and swelling. 

Roads and streets can be built if they are designed to 
compensate for the limited ability of the soil in this unit 
to support a load. Ponding and frequent periods of 
flooding on this unit make it necessary to locate roads 
and streets above the expected high water level. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass IVw. 


9C—Bellpine silty clay loam, 3 to 12 percent 
slopes. This moderately deep, well drained soil is on 
smooth, convex foot slopes and foothills adjacent to 
terraces of the Willamette Valley. It formed in colluvium 
derived dominantly from sedimentary rock. The 
vegetation in areas not cultivated is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 300 to 
1,400 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is dark reddish brown silty 
clay loam about 7 inches thick. The upper 7 inches of 
the subsoil is dark reddish brown silty clay, and the lower 
18 inches is reddish brown and yellowish red clay. 
Partially weathered tuffaceous siltstone is at a depth of 
32 inches. In some areas of similar included soils, the 
surface layer is cobbly silty clay loam. 

Included in this unit are small areas of Jory, Nekia, 
and Willakenzie soils and Bellpine soils that have slopes 
of more than 12 percent. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Bellpine soil is slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This unit is used mainly for small grain, hay, pasture, 
orchards, and Christmas trees. It is also used for timber 
production, homesite development, wildlife habitat, and 
recreation. 
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Typically, the surface layer is dark reddish brown silty 
clay loam about 7 inches thick. The upper 7 inches of 
the subsoil is dark reddish brown silty clay, and the lower 
18 inches is reddish brown and yellowish red clay. 
Partially weathered tuffaceous siltstone is at a depth of 
32 inches. In some areas of similar included soils, the 
surface layer is cobbly silty clay loam. 

Included in this unit are small areas of Jory, Nekia, 
and Willakenzie soils and Bellpine soils that have slopes 
of less than 12 percent or more than 20 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Bellpine soil is slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is medium, and the hazard of erosion is moderate 
to high. 

This unit is used mainly for small grain, hay, pasture, 
orchards, and Christmas trees. It is also used for timber 
production, homesite development, wildlife habitat, and 
recreation. 

This unit is suited to most climatically adapted crops. I 
is limited mainly by slope in some areas. 

In summer, irrigation is needed for maximum 
production of most crops. Water for irrigation is often not 
available; when available, however, it is stored in 
reservoirs. Only a few areas are irrigated by sprinklers. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. 
Because of the susceptibility of the soil to compaction, 
grazing should be restricted when the water table is high 
and immediately after irrigation. A proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Compaction limits the 
movement of air and water in the soil and restricts the 
growth of roots. All tillage should be on the contour or 
across the slope. Constructing terraces reduces runoff 
and the risk of erosion and conserves moisture. 

Returning all crop residue to the soil and using å 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Orchards, grain, and grasses respond to nitrogen, and 
legumes respond to phosphorus, boron, sulfur, and lime. 
Where stubble mulching is practiced or crop residue is 
used, additional nitrogen is needed to maintain yields. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 155, the potential production 
per acre is 9,840 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 91,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
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landings when the soil is dry improves the growth of 
trees. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes western hazel, cascade Oregon-grape, 
Pacific poison-oak, common snowberry, trailing 
blackberry, and rose. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, slow permeability, low 
soil strength, and shrink-swell potential of the subsoil. 

Cuts needed to provide essentially level building sites 
can expose bedrock. The bedrock is rippable and 
therefore is not a serious limitation for most engineering 
uses. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock and slow 
permeability. Septic tank absorption fields can be 
installed in some areas where the depth to bedrock is 
greater. The limitation of slow permeability can be 
overcome by increasing the size of the absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
provided with large amounts of base rock to prevent 
settling. Cutbanks are subject to slumping when the soil 
is saturated. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Excavation for roads and buildings increases the risk 
of erosion. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass Ille. 


9D—Belipine silty clay loam, 12 to 20 percent 
slopes. This moderately deep, well drained soil is on 
smooth, convex foot slopes and foothills adjacent to 
terraces of the Willamette Valley. It formed in colluvium 
derived dominantly from sedimentary rock. The 
vegetation in areas not cultivated is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 300 to 
1,400 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 165 to 
210 days. 
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provided with large amounts of base rock to prevent 
settling. Cutbanks are subject to slumping when the soil 
is saturated. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass ille. 


9E—Bellpine silty clay loam, 20 to 30 percent 
slopes. This moderately deep, well drained soil is on 
smooth, convex foot slopes and foothills adjacent to 
terraces of the Willamette Valley. It formed in colluvium 
derived dominantly from sedimentary rock. The native 
vegetation is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 300 to 1,400 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark reddish brown silty 
clay loam about 7 inches thick. The upper 7 inches of 
the subsoil is dark reddish brown silty clay, and the lower 
18 inches is reddish brown and yellowish red clay. 
Partially weathered tuffaceous siltstone is at a depth of 
32 inches. In some areas of similar included soils, the 
surface layer is cobbly silty clay loam. 

Included in this unit are small areas of Jory, Nekia, 
and Willakenzie soils and Bellpine soils that have slopes 
of less than 20 percent or more than 30 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Bellpine soil is slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is medium, and the hazard of erosion is high. 

This unit is used mainly for timber production and 
pasture. It is also used for orchards, homesite 
development, wildlife habitat, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 155, the potential production 
per acre is 9,840 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 91,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 120. 
Douglas-fir, grand fir, Oregon white oak, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and the hazard of 
windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Logging roads, 
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basis of a 50-year site curve, the mean site index is 120. 
Douglas-fir, grand fir, Oregon white oak, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and the hazard of 
windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Logging roads, 
skid trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes western hazel, cascade Oregon-grape, 
Pacific poison-oak, common snowberry, trailing 
blackberry, and rose. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, slow permeability, 
slope, low soil strength, and shrink-swell potential of the 
subsoil. 

Cuts needed to provide essentially level building sites 
can expose bedrock. The bedrock is rippable and 
therefore is not a serious limitation for most engineering 
uses. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock, slope, and slow 
permeability. Septic tank absorption fields can be 
installed in some areas where the depth to bedrock is 
greater and the unit is less sloping. Absorption lines 
should be installed on the contour. The limitation of slow 
permeability can be overcome by increasing the size of 
the absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
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limitation of slow permeability can be overcome by 
increasing the size of the absorption field. 

Slope limits use of some areas of this unit for building 
site development. Buildings and roads should be 
designed to offset the limited ability of the soil in this unit 
to support a load. Settling can be minimized by 
compacting the disturbed areas before construction is 
begun. Roads need to be provided with large amounts of 
base rock to prevent settling. Cutbanks are subject to 
slumping when the soil is saturated. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass IVe. 


9F—Bellpine silty clay loam, 30 to 50 percent 
Slopes. This moderately deep, well drained soil is on 
smooth, convex foot slopes and foothills adjacent to 
terraces of the Willamette Valley. It formed in colluvium 
derived dominantly from sedimentary rock. The native 
vegetation is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 300 to 1,400 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark reddish brown silty 
clay loam about 7 inches thick. The upper 7 inches of 
the subsoil is dark reddish brown silty clay, and the lower 
18 inches is reddish brown and yellowish red clay. 
Partially weathered tuffaceous siltstone is at a depth of 
32 inches. In some areas of similar included soils, the 
surface layer is cobbly silty clay loam. 

Included in this unit are small areas of Jory, Nekia, 
and Willakenzie soils and Bellpine soils that have slopes 
of less than 30 percent. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Bellpine soil is slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 155, the potential production 
per acre is 9,840 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 91,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 120. 
Douglas-fir, grand fir, Oregon white oak, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
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skid trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 

When moist, unsurfaced roads and skid trails are 
Sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes western hazel, cascade Oregon-grape, 
Pacific poison-aak, common snowberry, trailing 
blackberry, and rose. 

Because of the steeper areas of this unit, it is 
unsuitable for cultivation. If this unit is used for pasture 
and orchards, the main limitation is slope. The unit is 
suited to limited tillage only as a pasture management 
practice. 

If this unit is used for hay and pasture, a permanent 
plant cover is needed to prevent excessive runoff and 
erosion in winter. Seedbed preparation should be on the 
contour or across the slope where practical. Using 
management that maintains optimum vigor and quality of 
forage plants is a good practice. Rotation grazing helps 
to maintain the quality of forage. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, slow permeability, 
slope, low soil strength, and shrink-swell potential of the 
subsoil. 

Cuts needed to provide essentially level building sites 
can expose bedrock. The bedrock is rippable and 
therefore is not a serious limitation for most engineering 
uses. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock, slope, and slow 
permeability. Septic tank absorption fields can be 
installed in some areas of this unit where the depth to 
bedrock is greater and the unit is less sloping. 
Absorption lines should be installed on the contour. The 
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41 to 45 degrees F, and the average frost-free period is 
80 to 110 days. 

Typically, the surface is covered with 3 mat of 
needles, leaves, twigs, and moss about 1 inch thick. The 
surface layer is very dark brown and very dark grayish 
brown stony loam about 11 inches thick. The upper 11 
inches of the subsoil is brown very gravelly clay loam, 
and the lower 40 inches is brown and dark grayish 
brown very cobbly clay loam. 

Included in this unit are small areas of Crabtree, 
Cruiser, Henline, Hummington, Keel, Yellowstone, and 
Valsetz soils. Also included are small areas of Bensley 
soils that have slopes of more than 30 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Bensley soil is moderate. Available 
water capacity is about 6 to 8 inches. Effective rooting 
depth is more than 60 inches. Runoff is slow to medium, 
and the hazard of erosion is slight to high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 110, the potential 
production per acre is 5,040 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 46,700 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 100 years old. 
Douglas-fir, western redcedar, western hemlock, and 
noble fir commonly grow on this unit. The main concerns 
in producing and harvesting timber are the hazard of 
erosion and equipment limitations. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care ín the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Using standard wheeled and tracked 
equipment when the soil is dry causes rutting and 
displacement of the surface layer. Using vehicles that 
have large, low-pressure tires reduces damage to the 
soil and helps to maintain productivity. Snowpack limits 
the use of equipment and restricts access. 

Undesirable plants may prolong natural or artificial 
reforestation. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir, mountain hemlock, noble fir, and western 
redcedar. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
cascade Oregon-grape, Pacific rhododendron, and salal. 

This map unit is in capability subclass Vis. 
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erosion, equipment limitations, and the hazard of 
windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. Wheeled and tracked equipment can be used in 
the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Highlead 
logging or other logging systems that fully or partially 
suspend logs damage the soil less and generally are 
less costly than tractor systems. Compaction can be 
reduced by using suitable methods for removing timber, 
laying out skid trails in advance, and harvesting timber 
when the soll is least susceptible to compaction. Ripping 
skid trails and landings when the soil is dry improves the 
growth of trees. Road location and maintenance costs 
are greater in the more steeply sloping areas. 

The soil in this unit is subject to landsliding and 
slumping when the soil becomes saturated and is 
disturbed by constructing roads or harvesting timber. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes western hazel, cascade Oregon-grape, 
Pacific poison-oak, common snowberry, trailing 
blackberry, and rose. 

This map unit is in capability subclass Vle. 


10E—Bensley stony loam, 2 to 30 percent slopes. 
This deep, well drained soil is on ridgetops and side 
slopes of uplands. It formed in colluvium and glacial till 
derived from various kinds of rock. The native vegetation 
is mainly conifers, shrubs, and grasses. Elevation is 
2,700 to 4,900 feet. The average annual precipitation is 
80 to 120 inches, the average annual air temperature is 
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rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 100 years old. Douglas-fir, 
western redcedar, mountain hemlock, and noble fir 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, the 
hazard of windthrow, and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Wheeled and tracked equipment can be used 
in the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Highlead 
logging or other logging systems that fully or partially 
suspend logs are less damaging to the soil and generally 
are less costly than tractor systems. Road location and 
maintenance costs are greater in the more steeply 
sloping areas. Snowpack limits the use of equipment and 
restricts access. 

On the Valsetz soil, droughtiness of the surface layer 
increases seedling mortality, especially on south- and 
southwest-facing slopes. in areas on south-facing slopes 
that are droughty in summer, seedling mortality can be 
reduced by providing shade for seedlings. The large 
amount of rock fragments in the soil limits seedling 
survival. To compensate for the higher mortality rate that 
can be expected, larger trees or more trees than normal 
can be planted. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard on the Valsetz soil 
when it is wet and the winds are strong. 

On the Valsetz soil, undesirable plants may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Trees suitable for planting on the Bensley soil include 
Douglas-fir, mountain hemlock, noble fir, and western 
redcedar. Trees suitable for planting on the Valsetz soil 
include Douglas-fir, mountain hemlock, and noble fir. 

The understory vegetation commonly growing on this 
unit includes common beargrass, Pacific rhododendron, 
tall blue huckleberry, cascade Oregon-grape, and salal. 

This map unit is in capability subclass VIs. 


11G—Bensley-Valsetz stony loams, 50 to 75 
percent slopes. This map unit is on ridges and side 
slopes of uplands. The native vegetation is mainly 
conifers, shrubs, and grasses. Elevation is 2,700 to 
4,900 feet. The average annual precipitation is 80 to 120 
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11F—Bensley-Valsetz stony loams, 30 to 50 
percent slopes. This map unit is on the side slopes of 
uplands. The native vegetation is mainly conifers, shrubs, 
and grasses. Elevation is 2,700 to 4,900 feet. The 
average annual precipitation is 80 to 120 inches, the 
average annual air temperature is 41 to 55 degrees F, 
and the average frost-free period is 80 to 110 days. 

This unit is about 45 percent Bensley stony loam and 
40 percent Valsetz stony loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Crabtree, 
Cruiser, Henline, Hummington, and Yellowstone soils. 
Also included are other Bensley and Valsetz stony loams 
that have slopes of less than 30 percent or more than 
50 percent. Included areas make up about 15 percent of 
the total acreage. 

The Bensley soil is deep and well drained. It formed in 
colluvium and glacial till derived from various kinds of 
rock. Typically, the surface is covered with a mat of 
needles, leaves, twigs, and moss about 1 inch thick. The 
surface layer is very dark brown and very dark grayish 
brown stony loam about 11 inches thick. The upper 11 
inches of the subsoil is brown very gravelly clay loam, 
and the lower 40 inches is brown and dark grayish 
brown very cobbly clay loam. 

Permeability of the Bensley soil is moderate. Available 
water capacity is about 6 to 8 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is high. 

The Valsetz soil is moderately deep and well drained. 
It formed in colluvium derived dominantly from basalt. 
Typically, the surface is covered with a mat of twigs, 
needles, and leaves about 2 inches thick. The surface 
layer is dark reddish brown stony loam about 3 inches 
thick. The next layer is reddish brown very gravelly loam 
about 9 inches thick. The subsoil is reddish brown very 
gravelly loam about 24 inches thick. Fractured basalt is 
at a depth of 36 inches. 

Permeability of the Valsetz soil is moderately rapid. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 110 for the Bensley 
Scil, the potential production per acre of merchantable 
timber is 5,040 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 46,700 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 100 years old. On the 
basis of a site index of 115 for the Valsetz soil, the 
potential production per acre of merchantable timber is 
5,460 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 52,400 board feet (International 
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erosion, equipment imitations, seedling mortality, the 
hazard of windthrow, and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion is minimized by not disturbing the soil 
excessively while logging; by seeding roads, cutbanks, 
and landings; and by installing water bars or culverts. 
Steep yarding paths, skid trails, and firebreaks are 
subject to rilling and gullying unless they are provided 
with adequate water bars or are protected by plant 
cover, or both. Casting material to the side when building 
roads can damage vegetation and is a potential source 
of sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Steepness of slope restricts the use of 
wheeled and tracked equipment on skid trails. Cable 
yarding generally is safer and disturbs the soil less. 
Highlead logging or other logging systems that fully or 
partially suspend logs damage the soil less and generally 
are less costly than tractor systems. Road location and 
maintenance costs are greater in the more steeply 
sloping areas. Snowpack limits the use of equipment and 
restricts access. 

On the Valsetz soil, droughtiness of the surface layer 
increases seedling mortality, especially on south- and 
southwest-facing slopes. In areas on south-facing slopes 
that are droughty in summer, seedling mortality can be 
reduced by providing shade for seedlings. The large 
amount of rock fragments in the soil limits seedling 
survival. To compensate for the higher mortality rate that 
can be expected, larger trees or more trees than normal 
can be planted. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil in 
this unit is wet and the winds are strong. 

Undesirable plants may proiong natural or artificial 
reforestation. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 
Scarification is less suitable in the steeper areas 
because of increased expense and soil displacement. 

Trees suitable for planting on the Bensley soil include 
Douglas-fir, mountain hemlock, noble fir, and western 
redcedar. Trees suitable for planting on the Valsetz soil 
include Douglas-fir, mountain hemlock, and noble fir. 

The understory vegetation commonly growing on this 
unit includes common beargrass, Pacific rhododendron, 
tall blue huckleberry, cascade Oregon-grape, and salal. 

This map unit is in capability subclass VIIs. 


12E—Blachly clay loam, 3 to 30 percent slopes. 
This deep, well drained soil is on bench tops and on side 
slopes of uplands. It formed in colluvium derived 
dominantly from sedimentary or basic igneous rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 1,000 to 2,700 feet. The 
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inches, the average annual air temperature is 41 to 55 
degrees F, and the average frost-free period is 80 to 110 
days. 

This unit is about 45 percent Bensley stony loam and 
40 percent Valsetz stony loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Crabtree, 
Cruiser, Henline, Hummington, and Yellowstone soils. 
Also included are Bensley and Valsetz stony loams that 
have slopes of less than 50 percent. Included areas 
make up about 15 percent of the total acreage. 

The Bensley soil is deep and well drained. It formed in 
colluvium and glacial till derived from various kinds of 
rock. Typically, the surface is covered with a mat of 
needles, leaves, twigs, and moss about 1 inch thick. The 
surface layer is very dark brown and very dark grayish 
brown stony loam about 11 inches thick. The upper 11 
inches of the subsoil is brown very gravelly clay loam, 
and the lower 40 inches is brown and dark grayish 
brown very cobbly clay loam. 

Permeability of the Bensley soil is moderate. Available 
water capacity is about 6 to 8 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is high. 

The Valsetz soil is moderately deep and well drained. 
It formed in colluvium derived dominantly from basalt. 
Typically, the surface is covered with a mat of twigs, 
needles, and leaves about 2 inches thick. The surface 
layer is dark reddish brown stony loam about 3 inches 
thick. The next layer is reddish brown very gravelly loam 
about 9 inches thick. The subsoil is reddish brown very 
gravelly loam about 24 inches thick. Fractured basalt is 
at a depth of 36 inches. 

Permeability of the Valsetz soii is moderately rapid. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 110 for the Bensley 
soil, the potential production per acre is 5,040 cubic feet 
from an even-aged, fully stocked stand of trees 60 years 
old or 46,700 board feet (International rule, one-eighth- 
inch kerf) from an even-aged, fully stocked stand of 
trees 100 years old. On the basis of a site index of 115 
for the Valsetz soil, the potential production per acre is 
5,460 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 52,400 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 100 years old. Douglas-fir, 
western redcedar, mountain hemlock, and noble fir 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
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Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes vine maple, salal, cascade Oregon-grape, 
western swordfern, red huckleberry, trailing blackberry, 
and Oregon oxalis. 

This map unit is in capability subclass Vle. 


13F—Blachly clay loam, 30 to 50 percent north 
slopes. This deep, well drained soil is on north-facing 
slopes of uplands. It formed in colluvium derived 
dominantly from sedimentary or basic igneous rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 1,000 to 2,700 feet. The 
average annual precipitation is 70 to 100 inches, the 
average annual air temperature is 45 to 51 degrees F, 
and the average frost-free period is 140 to 200 days. 

Typically, the surface is covered with a mat of moss, 
leaves, and twigs about 1 inch thick. The surface layer is 
dark reddish brown clay loam about 25 inches thick. The 
upper 28 inches of the subsoil is reddish brown silty clay 
and clay, and the lower 7 inches is dark brown silty clay 
loam. In some areas of similar included soils, the surface 
layer is silty clay loam. Cobbles are on the surface in 
some areas. 

Included in this unit are small areas of Bohannon, 
Harrington, Kilchis, Kinney, and Klickitat soils and Blachly 
soils that have slopes of less than 30 percent or more 
than 50 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Blachly soil is moderately slow. 
Available water capacity is about 8 to 11 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 165, the potential production 
per acre is 10,560 cubic feet from an even-aged, fully 
Stocked stand of trees 60 years old or 99,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year curve, the mean site index is 120. 
Douglas-fir, western hemlock, red alder, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

When harvesting timber on this unit, management that 
minimizes erosion is essential. Erosion is minimized by 
not disturbing the soil excessively while logging; by 
Seeding roads, cutbanks, and landings; and by installing 
water bars or culverts. Proper design of road drainage 
Systems and care in the placement of culverts help to 
control erosion. Because spoil from excavations is 
subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. Steep 
yarding paths, skid trails, and firebreaks are subject to 
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average annual precipitation is 70 to 100 inches, the 
average annual air temperature is 45 to 51 degrees F, 
and the average frost-free period is 140 to 200 days. 

Typically, the surface is covered with a mat of moss, 
leaves, and twigs about 1 inch thick. The surface layer is 
dark reddish brown clay loam about 25 inches thick. The 
upper 28 inches of the subsoil is reddish brown silty clay 
and clay, and the lower 7 inches is dark brown silty clay 
loam. In some areas of similar included soils, the surface 
layer is silty clay loam. Cobbles are on the surface in 
some areas. 

Included in this unit are small areas of Bohannon, 
Cumley, Harrington, Kilchis, Kinney, and Klickitat soils 
and Blachly soils that have slopes of more than 30 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Blachly soil is moderately slow. 
Available water capacity is about 8 to 11 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow to medium, and the hazard of erosion is slight to 
high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 150, the potential production 
per acre is 9,480 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 86,800 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, western hemlock, red alder, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Using vehicles that have large, low-pressure 
tires reduces damage to the soil and helps to maintain 
productivity. Ripping skid trails and landings when the 
soil is dry improves the growth of trees. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 
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soils that have slopes of less than 50 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Blachly soil is moderately slow. 
Available water capacity is about 8 to 11 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 165, the potential production 
per acre is 10,560 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 99,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 120. 
Douglas-fir, western hemlock, red alder, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. Steep 
yarding paths, skid trails, and firebreaks are subject to 
rilling and gullying unless they are provided with 
adequate water bars or are protected by plant cover, or 
both. Casting material to the side when building roads 
can damage vegetation and is a potential source of 
sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are greater in the more steeply sloping areas. 

The soil in this unit is subject to landsliding and 
slumping when the soil becomes saturated and is 
disturbed by constructing roads or harvesting timber. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes vine maple, salal, cascade Oregon-grape, 
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rilling and gullying unless they are provided with 
adequate water bars or are protected by plant cover, or 
both. Casting material to the side when building roads 
can damage vegetation and is a potential source of 
sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. Wheeled and tracked equipment can be used in 
the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Using 
vehicles that have large, low-pressure tires reduces 
damage to the soil and helps to maintain productivity. 
Highlead logging or other logging systems that fully or 
partially suspend logs are less damaging to the soil and 
generally are less costly than tractor systems. Road 
location and maintenance costs are greater in the more 
steeply sloping areas. 

This unit is subject to landsliding and slumping when 
the soil becomes saturated and is disturbed by 
constructing roads or harvesting timber. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
Steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes vine maple, salal, cascade Oregon-grape, 
western swordfern, red huckleberry, trailing blackberry, 
and Oregon oxalis. 

This map unit is in capability subclass Vle. 


13G—Blachly clay loam, 50 to 75 percent north 
slopes. This deep, well drained soil is on north-facing 
slopes of uplands. It formed in colluvium derived 
dominantly from sedimentary or basic igneous rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 1,000 to 2,700 feet. The 
average annual precipitation is 70 to 100 inches, the 
average annual air temperature is 45 to 51 degrees F, 
and the average frost-free period is 140 to 200 days. 

Typically, the surface is covered with a mat of moss, 
leaves, and twigs about 1 inch thick. The surface layer is 
dark reddish brown clay loam about 25 inches thick. The 
upper 28 inches of the subsoil is reddish brown silty clay 
and clay, and the lower 7 inches is dark brown silty clay 
loam. In some areas of similar included soils, the surface 
layer is silty clay loam. Cobbles are on the surface in 
some areas. 

Included in this unit are small areas of Bohannon, 
Harrington, Kilchis, Kinney, and Klickitat soils and Blachly 
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can damage vegetation and is a potential source of 
sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. Wheeled and tracked equipment can be used in 
the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Using 
vehicles that have large, low-pressure tires reduces 
damage to the soil and helps to maintain productivity. 
Highlead logging or other logging systems that fully or 
partially suspend logs are less damaging to the soil and 
generally are less costly than tractor systems. Road 
location and maintenance costs are greater in the more 
steeply sloping areas. 

The soil in this unit is subject to landsliding and 
slumping when the soil becomes saturated and is 
disturbed by constructing roads or harvesting timber. 

The droughtiness of the surface layer increases 
seeding mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. To compensate for the 
higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes vine maple, salal, cascade Oregon-grape, 
western swordfern, red huckleberry, trailing blackberry, 
and Oregon oxalis. 

This map unit is in capability subclass Vle. 


14G—Blachly clay loam, 50 to 75 percent south 
slopes. This deep, well drained soil is on south-facing 
slopes of uplands. It formed in colluvium derived 
dominantly from sedimentary or basic igneous rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 1,000 to 2,700 feet. The 
average annual precipitation is 70 to 100 inches, the 
average annual air temperature is 45 to 51 degrees F, 
and the average frost-free period is 140 to 200 days. 

Typically, the surface is covered with a mat of moss, 
leaves, and twigs about 1 inch thick. The surface layer is 
dark reddish brown clay loam about 25 inches thick. The 
upper 28 inches of the subsoil is reddish brown silty clay 
and clay, and the lower 7 inches is dark brown silty clay 
loam. In some areas of similar included soils, the surface 
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western swordfern, red huckleberry, trailing blackberry, 
and Oregon oxalis. 
This map unit is in capability subclass Vile. 


14F—Blachly clay loam, 30 to 50 percent south 
slopes. This deep, well drained soil is on south-facing 
slopes of uplands. It formed in colluvium derived 
dominantly from sedimentary or basic igneous rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 1,000 to 2,700 feet. The 
average annual precipitation is 70 to 100 inches, the 
average annual air temperature is 45 to 51 degrees F, 
and the average frost-free period is 140 to 200 days. 

Typically, the surface is covered with a mat of moss, 
leaves, and twigs about 1 inch thick. The surface layer is 
dark reddish brown clay loam about 25 inches thick. The 
upper 28 inches of the subsoil is reddish brown silty clay 
and clay, and the lower 7 inches is dark brown silty clay 
loam. In some areas are similar included soils that have 
a surface layer of silty clay loam. Cobbles are on the 
surface in some areas. 

Included in this unit are small areas of Bohannon, 
Harrington, Kilchis, Kinney, and Klickitat soils and Blachly 
soils that have slopes of less than 30 percent or more 
than 50 percent. included areas make up about 15 
percent of the total acreage. 

Permeability of this Blachly soil is moderately slow. 
Available water capacity is about 8 to 11 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 150, the potential production 
per acre is 9,480 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 86,800 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year curve, the mean site index is 110. 
Douglas-fir, western hemlock, red alder, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
plant competition. 

When harvesting timber on this unit, management that 
minimizes erosion is essential. Erosion is minimized by 
not disturbing the soil excessively while logging; by 
seeding roads, cutbanks, and landings; and by installing 
water bars or culverts. Proper design of road drainage 
systems and care in the placement of culverts help to 
control erosion. Because spoil from excavations is 
subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. Steep 
yarding paths, skid trails, and firebreaks are subject to 
rilling and gullying unless they are provided with 
adequate water bars or are protected by plant cover, or 
both. Casting material to the side when building roads 
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Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes vine maple, salal, cascade Oregon-grape, 
western swordfern, red huckleberry, trailing blackberry, 
and Oregon oxalis. 

This map unit is in capability subclass Ville. 


15D—Bohannon cobbly loam, 3 to 25 percent 
slopes. This moderately deep, well drained soil is on 
ridgetops and side slopes of uplands. It formed in 
colluvium derived dominantly from basic igneous rock. 
The native vegetation is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 1,000 to 2,700 feet. 
The average annual precipitation is 70 to 100 inches, the 
average annual air temperature is 45 to 51 degrees F, 
and the average frost-free period is 140 to 200 days. 

Typically, the surface is covered with a mat of leaves, 
twigs, and needles about 0.5 inch thick. The surface 
layer is very dark brown cobbly loam about 14 inches 
thick. The next layer is dark brown gravelly loam about 4 
inches thick. The subsoil is dark yellowish brown cobbly 
loam about 13 inches thick. The substratum is dark 
yellowish brown cobbly loam about 7 inches thick. 
Weathered andesite is at a depth of 38 inches. 

Included in this unit are small areas of Harrington, 
Kinney, and Klickitat soils and Bohannon soils that have 
slopes of more than 25 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Bohannon soil is moderately rapid. 
Available water capacity is about 3 to 6 inches. Depth to 
Soft bedrock and effective rooting depth are 20 to 40 
inches. Runoff is slow to medium, and the hazard of 
erosion is slight to high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 150, the potential production 
per acre is 9,480 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 86,800 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, western hemlock, bigleaf maple, and red 
alder commonly grow on this unit. The main concerns in 
producing and harvesting timber are equipment 
limitations, seedling mortality, the hazard of windthrow, 
and plant competition. 

Wheeled and tracked equipment can be used in the 
more gently sloping areas, but cable yarding generally is 
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layer is silty clay loam. Cobbles are on the surface in 
some areas. 

Included in this unit are small areas of Bohannon, 
Harrington, Kilchis, Kinney, and Klickitat soils and Blachly 
soils that have slopes of less than 50 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Blachly soil is moderately slow. 
Available water capacity is about 8 to 11 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 150, the potential production 
per acre is 9,480 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 86,800 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, western hemlock, red alder, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. Steep 
yarding paths, skid trails, and firebreaks are subject to 
rilling and gullying unless they are provided with 
adequate water bars or are protected by plant cover, or 
both. Casting material to the side when building roads 
can damage vegetation and is a potential source of 
sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are greater in the more steeply sloping areas. 

The soil in this unit is subject to landsliding and 
slumping when the soil becomes saturated and is 
disturbed by constructing roads or harvesting timber. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. To compensate for the 
higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 
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rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of erosion is slight. 

This unit is used mainly for hay, pasture, small grain, 
and Christmas trees. It is also used for homesite 
development, wildlife habitat, and recreation. 

This unit is suited to most climatically adapted crops. 
Orchards and deep-rooted crops are not ordinarily grown 
on this unit because of the depth to very gravelly 
material and associated droughtiness. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adapted to the available water capacity, 
the water intake rate, and the crop needs. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Grazing when the soil is wet results in 
the compaction of the surface layer, poor tilth, and 
excessive runoff. ۸ proper stocking rate, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. 

Returning all crop residue to the soil and using a 
cropping syster that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grasses and grain respond to nitrogen, and legumes 
respond to phosphorus, boron, sulfur, and lime. Where 
stubble mulching is practiced or crop residue is used, 
additional nitrogen is needed to maintain yields. 

This unit is suited to homesite development. Septic 
tank absorption fields may function poorly during winter 
because of the moderate permeability. This limitation can 
be overcome by increasing the size of the absorption 
field. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

Removal of gravel and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. In summer, irrigation is needed for 
lawn grasses, shrubs, vines, shade trees, and 
ornamental trees. 

This map unit is in capability subclass lle. 


17C— Bull Run silt loam, 3 to 15 percent slopes. 
This deep, well drained soil is on hillsides and benches 
in the lower lying valleys of uplands. It formed in silty 
material mixed with volcanic ash. The native vegetation 
is mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 1,000 to 2,500 feet. The average annual 
precipitation is 60 to 80 inches, the average annual air 
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safer and disturbs the soil less. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Stones on the surface can 
interfere with felling, yarding, and other operations 
involving the use of equipment. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. To compensate for the 
higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 

Because roots are restricted by the moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

When harvesting timber on this unit, it is essential! to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, grand fir, and western 
redcedar. 

The understory vegetation commonly growing on this 
unit includes vine maple, salal, cascade Oregon-grape, 
and red huckleberry. 

This map unit is in capability subclass Vle. 


16B—Briedwell silt loam, 0 to 7 percent slopes. 
This deep, well drained soil is on old alluvial terraces. It 
formed in silty and gravelly alluvium derived from mixed 
sources. The vegetation in areas not cultivated is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
350 to 650 feet. The average annual precipitation is 40 
to 60 inches, the average annual air temperature is 52 to 
54 degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is very dark brown silt loam 
about 12 inches thick. The next layer is dark yellowish 
brown silt loam about 9 inches thick. The subsoil is 
brown and dark yellowish brown very gravelly clay loam 
about 15 inches thick. The substratum to a depth of 60 
inches or more is dark yellowish brown very gravelly clay 
loam. 

included in this unit are small areas of Clackamas, 
Courtney, and Salem soils and Briedwell soils that have 
slopes of more than 7 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Briedwell soil is moderate. 
Available water capacity is about 6 to 9 inches. Effective 
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water improve the operation of septic tank absorption 
fields. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This unit is suited to hay and pasture. Å permanent 
plant cover is needed to prevent excessive erosion in 
winter. Planting improved varieties of grasses early in 
spring ensures a better plant cover than if these varieties 
are planted later. A proper stocking rate, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. Fertilizer is needed to ensure optimum 
growth of grasses and legumes. 

This map unit is in capability subclass Vle. 


17E—Bull Run silt loam, 15 to 30 percent siopes. 
This deep, well drained soil is on hillsides and benches 
in the lower valleys of uplands. It formed in silty material 
mixed with volcanic ash. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
1,000 to 2,500 feet. The average annual precipitation is 
60 to 80 inches, the average annual air temperature is 
48 to 52 degrees F, and the average frost-free period is 
160 to 200 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 12 inches thick. The upper 10 inches of 
the subsoil is dark brown silt loam, and the lower 44 
inches is strong brown silt loam. 

Included in this unit are small areas of Cumley, 
Harrington, Honeygrove, and Klickitat soils and Bull Run 
soils that have slopes of less than 15 percent or more 
than 30 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Bull Run soil is moderate. 
Available water capacity is about 11 to 15 inches. 
Effective rooting depth 60 inches. Runoff is medium, and 
the hazard of erosion is moderate to high. 

This unit is used mainly for timber production. It is also 
used for homesite development, hay and pasture, wildlife 
habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 170, the potential production 
per acre is 10,860 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 102,800 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years oid. On 
the basis of a 50-year site curve, the mean site index is 
135. Douglas-fir, bigleaf maple, and red alder commonly 
grow on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion and plant 
competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
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temperature is 48 to 52 degrees F, and the average 
frost-free period is 160 to 200 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 12 inches thick. The upper 10 inches of 
the subsoil is dark brown silt loam, and the lower 44 
inches is strong brown silt loam. 

Included in this unit are small areas of Cumley, 
Harrington, Honeygrove, and Klickitat soils and Bull Run 
soils that have slopes of more than 15 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Bull Run soil is moderate. 
Available water capacity is about 11 to 15 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow to medium, and the hazard of erosion is slight to 
moderate. 

This unit is used mainly for timber production. It is also 
used for homesite development, hay and pasture, wildlife 
habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 170, the potential production 
per acre is 10,860 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 102,800 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
135. Douglas-fir, bigleaf maple, and red alder commonly 
grow on this unit. The main concern in producing and 
harvesting timber is plant competition. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. 
Displacement of the surface layer occurs most readily 
when the soil is dry. Puddling can occur when the soil is 
wet. Using vehicles that have large, low-pressure tires 
damages the soil less and helps to maintain productivity. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes vine maple, creambush oceanspray, trailing 
blackberry, Oregon oxalis, western swordfern, and 
western brackenfern. 

If this unit is used for homesite development, the main 
limitations are moderate permeability, slope, and low soil 
strength. Septic tank absorption fields may function 
poorly during winter because of the moderate 
permeability. Slope is a concern in installing septic tank 
absorption fields. Absorption lines should be installed on 
the contour. Interceptor ditches for diverting subsurface 
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temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown gravelly 
sandy loam about 10 inches thick. The upper 3 inches of 
the substratum is brown gravelly sandy loam, and the 
lower part to a depth of 60 inches or more is 
multicolored brown, dark brown, and grayish brown 
extremely gravelly coarse sand. 

Included in this unit are small areas of Cloquato and 
Newberg soils. Also included are small areas of 
Riverwash. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Camas soil is moderately rapid in 
the surface layer and very rapid below. Available water 
capacity is about 2 to 4 inches. Effective rooting depth is 
60 inches or more; however, the substratum may restrict 
penetration of roots because of droughtiness. Runoff is 
slow, and the hazard of erosion is slight except during 
periods of flooding. This soil is subiect to occasional, 
brief periods of flooding from November to May. 

This unit is used mainly for small grain, hay, pasture, 
and limited vegetable production. it is also used for 
homesite development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitation is the 
hazard of flooding. In summer, irrigation is needed for 
maximum production of most crops. Sprinkler irrigation is 
a suitable method of applying water. Use of this method 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. 
Because the soil in this unit is droughty, applications of 
irrigation water should be light and frequent. Water 
should be applied in amounts sufficient to wet the root 
zone but in amounts small enough to minimize the 
leaching of plant nutrients. 

Cover crops are needed to protect the soil from 
erosion during periods of flooding in winter. A proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. 

If this unit is used for homesite development, the main 
limitations are the hazard of flooding and very rapid 
permeability. 

Use of this unit for septic tank absorption fields is 
limited because of the risk of seepage and the hazard of 
polluting water supplies. Dikes and channels that have 
outlets for floodwater can be used to protect buildings 
and onsite sewage disposal systems from flooding. 
Roads and streets should be located above the 
expected flood level. The risk of flooding has been 
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logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. 
Displacement of the surface layer occurs most readily 
when the soil is dry. Puddling can occur when the soil is 
wet. Using vehicles that have large, low-pressure tires 
damages the soil less and helps to maintain productivity. 
Use of these vehicles is more difficult in;vthe more 
steeply sloping areas. In steeper areas, cable logging is 
better suited than tractor logging because its use results 
in less disturbance to the soil. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes vine maple, creambush oceanspray, trailing 
blackberry, Oregon oxalis, western swordfern, and 
western brackenfern. 

If this unit is used for homesite development, the main 
limitation is slope. Slope is a concern in installing septic 
tank absorption fields. Absorption lines should be 
installed on the contour. Additional spacing between 
septic tank absorption lines may be needed. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This unit is suited to hay and pasture. A permanent 
plant cover is needed to prevent excessive erosion in 
winter. Planting improved varieties of grasses early in 
spring ensures a better plant cover than if these varieties 
are planted later. A proper stocking rate, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
Soil from erosion. All tillage should be on the contour or 
across the slope. Fertilizer is needed to ensure optimum 
growth of grasses and legumes. 

This map unit is in capability subclass Vle. 


18— Camas gravelly sandy loam. This deep, 
excessively drained soil is on flood plains. It formed in 
recent sandy and gravelly alluvium derived from mixed 
sources. Slope is 0 to 3 percent. The vegetation in areas 
not cultivated is mainly hardwoods, shrubs, and grasses. 
Elevation is 125 to 700 feet. The average annual 
precipitation is 40 to 50 inches, the average annual air 
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to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitation is rare periods of flooding. Septic tank 
absorption fields do not function properly during periods 
of flooding. Dikes and channels that have outlets for 
floodwater can be used to protect buildings and onsite 
sewage disposal systems from flooding. Roads and 
streets should be located above the expected flood 
level. The risk of flooding has been reduced in some 
areas by constructing large dams and reservoirs 
upstream. 

This map unit is in capability class |. 


20C—Chehalem silt loam, 3 to 12 percent slopes. 
This deep, somewhat poorly drained soil is on alluvial 
fans. It formed in alluvium derived dominantly from 
sedimentary rock. The vegetation in areas not cultivated 
is mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 300 to 900 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 14 inches thick. The upper 11 inches of 
the subsoil is mottled, very dark grayish brown silty clay 
loam, and the lower 35 inches is mottled, dark grayish 
brown silty clay. In some areas of similar included soils, 
the surface layer is silty clay loam. 

Included in this unit are small areas of Hazelair, 
Panther, Wapato, and Willakenzie soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Chehalem soil is slow. Available 
water capacity is 9 to 11 inches. Effective rooting depth 
is 60 inches or more; however, penetration of roots is 
restricted by a seasonal high water table. Runoff is slow 
to medium, and the hazard of erosion is slight to 
moderate. A seasonal high water table is at a depth of 
1.5 to 3.0 feet from December through April. 

This unit is used mainly for hay, pasture, grass seed, 
and small grain. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for hay and pasture, the main 
limitations are wetness and the clayey texture of the soil. 
Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. A 
proper stocking rate, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. Use 
of fertilizer promotes good growth of forage plants. 

If this unit is used for grain, grass seed, and orchard 
crops, the main limitations are wetness and the clayey 
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reduced in some areas by constructing large dams and 
reservoirs upstream. 
This map unit is in capability subclass IVw. 


19—Chapman loam. This deep, well drained soil is on 
low alluvial river terraces and flood plains. It formed in 
mixed silty, clayey, and sandy alluvium derived from 
mixed sources. Slope is 0 to 3 percent. The vegetation 
in areas not cultivated is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 175 to 700 feet. The 
average annual precipitation is 40 to 50 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
loam about 13 inches thick. The upper 28 inches of the 
subsoil is very dark grayish brown and dark yellowish 
brown clay loam, and the lower 11 inches is dark 
yellowish brown loam. The substratum to a depth of 60 
inches or more is dark yellowish brown gravelly sandy 
loam. In some areas of similar included soils, the 
substratum is very gravelly sandy loam or sandy loam, or 
both. 

Included in this unit are small areas of Chehalis, 
Malabon, McBee, and Salem soils. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Chapman soil is moderate. 
Available water capacity is about 8 to 10 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of erosion is slight. This soil is 
subject to rare periods of flooding. 

This unit is used mainly for hay, pasture, small grain, 
orchards, and vegetables. It is also used for homesite 
development, wildlife habitat, and recreation. 

This unit is suited to nearly all climatically adapted 
crops. In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, subsoiling, growing winter 
cover crops, or stubble mulching. Grazing when the soil 
is moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. A proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
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Slope is 0 to 3 percent. The vegetation in areas not 
cultivated is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 150 to 600 feet. The average 
annual precipitation is 40 to 50 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
and very dark brown silty clay loam about 16 inches 
thick. The subsoil is dark brown silty clay loam about 44 
inches thick. 

Included in this unit are small areas of Camas, 
Chapman, Cloquato, McBee, and Newberg soils. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Chehalis soil is moderate. 
Available water capacity is about 10 to 13 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of erosion is slight except during 
occasional, brief periods of flooding from November to 
March. 

This unit is used mainly for hay, pasture, small grain, 
orchards, and vegetables (fig. 2). It is also used for 
homesite development, wildlife habitat, and recreation. 

If this unit is used for cultivated crops, the main 
limitation is the susceptibility to occasional, brief periods 
of flooding. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Cover crops are needed to protect the soil from 
erosion during periods of flooding in winter. Grazing 
when the soil is moist results in compaction of the 
surface layer, poor tilth, and excessive runoff. A proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitations are occasional, brief periods of flooding and 
low soil strength. 
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texture of the soil. Drainage is needed if the soil in this 
unit is to be used to its maximum potential. Unless the 
soil is drained, long-lived, deep-rooted deciduous fruit 
and nut trees, strawberries, cranberries, and alfalfa are 
adversely affected by wetness. Tile drainage can be 
used to reduce wetness if a suitable outlet is available. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. The soil in this 
unit is sticky and plastic when wet, which restricts 
trafficability. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitations are wetness, slow permeability, low soil 
strength, and shrink-swell potential. Drainage is needed 
if roads and building foundations are constructed. 
Wetness can be reduced by installing drain tile around 
footings. 

This unit is poorly suited to septic tank absorption 
fields because of the seasonal high water table and slow 
permeability. Septic tank absorption fields can be 
installed in some areas where the water table is not so 
high. The limitation of slow permeability can be 
overcome by increasing the size of the absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. The high 
content of clay in the subsoil makes it necessary to 
reinforce foundations and footings for buildings. 

This map unit is in capability subclass Ille. 


21—Chehalis silty clay loam. This deep, well drained 
soil is on flood plains. It formed in moderately fine 
textured recent alluvium derived from mixed sources. 
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Figure 2.—Orchard stock in an area of Chehalis silty clay loam. 


Elevation is 300 to 1,200 feet. The average annual 
precipitation is 40 to 50 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
loam about 2 inches thick. The next layer is very dark 
grayish brown silt loam about 14 inches thick. Weathered 
sandstone is at a depth of 16 inches. In some areas of 
similar included soils, the surface layer is loam. 

Included in this unit are small areas of Dupee, 
Hazelair, Steiwer, and Willakenzie soils and Chehulpum 
soils that have slopes of more than 12 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Chehulpum soil is moderate. 
Available water capacity is about 2 to 4 inches. Depth to 
soft bedrock and effective rooting depth are 10 to 20 
inches. Runoff is slow to medium, and the hazard of 
erosion is slight to moderate. 


Septic tank absorption fields do not function properly 
during periods of flooding. Dikes and channels that have 
outlets for floodwater can be used to protect buildings 
and onsite sewage disposal systems from flooding. 
Roads and streets should be located above the 
expected flood level. The risk of flooding has been 
reduced in some areas by constructing large dams and 
reservoirs upstream. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before beginning construction. 

This map unit is in capability subclass llw. 


22C—Chehulpum silt loam, 3 to 12 percent slopes. 
This shallow, well drained soil is on low foothills. !t 
formed in colluvium derived dominantiy from sedimentary 
rock. The vegetation in areas not cultivated is mainly 
hardwoods, scattered conifers, shrubs, and grasses. 
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If this unit is used for hay and pasture, the main 
limitations are droughtiness and slope. 

The soil in this unit is droughty because of low rainfall 
in summer and shallow depth to bedrock. Planting 
improved varieties of grasses early in spring ensures 3 
better plant cover than if these grasses are planted later. 
Lack of sufficient moisture limits the amount of fertilizer 
that can be used by plants. Å small amount of fertilizer 
can be applied in fall to take advantage of the moisture 
available in winter. Control of erosion is important on this 
unit because of the shallow depth to rock and steepness 
of slope in some areas. 

If this unit is used for hay and pasture, a permanent 
plant cover is needed to prevent excessive erosion in 
winter. All tillage should be on the contour or across the 
slope. Å proper stocking rate, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and to protect the soil from 
erosion. 

This unit is poorly suited to homesite and urban 
development. The main limitations are shallow depth to 
soft bedrock and steepness of slope in some areas. 
Cuts needed to provide essentially level building sites 
can expose bedrock. The bedrock is rippable and 
therefore is not 3 serious limitation for most engineering 
uses. 

Septic tank absorption fields are not suited to this unit 
because of the shallow depth to bedrock and slope. 

This map unit is in capability subclass ۰ 


23—Clackamas gravelly silt loam. This deep, 
somewhat poorly drained soil is in slightly concave areas 
on low alluvial stream terraces. It formed in gravelly 
alluvium derived from mixed sources. Slope is O to 3 
percent. Areas are elongated in shape and are 2 to 200 
acres in size. The vegetation in areas not cultivated is 
mainly hardwoods, shrubs, and grasses. Elevation is 200 
to 700 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is very dark grayish brown 
and dark brown gravelly silt loam about 12 inches thick. 
The subsoil is very dark grayish brown, mottled gravelly 
silty clay loam about 9 inches thick. The substratum to a 
depth of 60 inches or more is dark gray extremely 
gravelly clay loam. 

Included in this unit are small areas of Awbrig, Coburg, 
Conser, Courtney, and Salem soils. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Clackamas soil is moderately slow. 
Available water capacity is about 4 to 7 inches. Effective 
rooting depth is 60 inches or more; however, penetration 
of roots is restricted by a seasonal high water table. 
Runoff is slow. The hazard of erosion generally is slight; 
however, it is moderate in areas along drainageways 
during periods of heavy runoff from winter snows. A 
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This unit is used mainly for pasture. It is also used for 
limited homesite development, wildlife habitat, and 
recreation. 

This unit is not suited to cultivated crops. If it is used 
for hay and pasture, the main limitation is droughtiness. 

The soil in this unit is droughty because of low rainfall 
in summer and shallow depth to bedrock. Planting 
improved varieties of grasses early in spring ensures a 
better plant cover than if these grasses are planted later. 
Lack of sufficient moisture limits the amount of fertilizer 
that can be used by plants. A small amount of fertilizer 
can be applied in fall to take advantage of the moisture 
available in winter. Control of erosion is important on this 
unit because of the shallow depth to bedrock. 

If this unit is used for hay and pasture, a permanent 
plant cover is needed to prevent excessive erosion in 
winter. A proper stocking rate, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and to protect the unit from 
erosion. 

This unit is poorly suited to homesite and urban 
development. The main limitation is shallow depth to soft 
bedrock. Cuts needed to provide essentiaily level 
building sites can expose bedrock. The bedrock is 
rippable and therefore is not a serious limitation for most 
engineering uses. 

Septic tank absorption fields are not suited to this unit 
because of the shallow depth to bedrock. 

This map unit is in capability subclass Vie. 


22E—Chehulpum silt loam, 12 to 35 percent 
slopes. This shallow, well drained soil is on low foothilis. 
It formed in colluvium derived dominantly from 
sedimentary rock. The vegetation in areas not cultivated 
is mainly hardwoods, scattered conifers, shrubs, and 
grasses. Elevation is 300 to 1,200 feet. The average 
annual precipitation is 40 to 50 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 2 inches thick. The next layer is very dark 
grayish brown silt loam about 14 inches thick. Weathered 
sandstone is at a depth of 16 inches. In some areas of 
similar included soils, the surface layer is loam. 

Included in this unit are small areas of Dupee, 
Hazelair, Steiwer, and Willakenzie soils and Chehulpum 
soils that have slopes of less than 12 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Chehulpum soil is moderate. 
Available water capacity is about 2 to 4 inches. Depth to 
soft bedrock and effective rooting depth are 10 to 20 
inches. Runoff is medium, and the hazard of erosion is 
moderate to high. 

This unit is used mainly for pasture. It is also used for 
limited homesite development, wildlife habitat, and 
recreation. 
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24—Clackamas Variant silt loam. This deep, 
moderately well drained soil is in slightly concave areas 
on low alluvial stream terraces. It formed in gravelly 
alluvium derived from mixed sources. Slope is 0 to 3 
percent. The vegetation in areas not cultivated is mainly 
hardwoods, shrubs, and grasses. Elevation is 200 to 700 
feet. The average annual precipitation is 40 to 50 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 13 inches thick. The upper 7 inches of 
the subsoil is dark brown silty clay loam, and the lower 7 
inches is dark brown gravelly silty clay loam. The 
substratum to a depth of 60 inches or more is mottled, 
dark grayish brown very gravelly clay. 

Included in this unit are small areas of Awbrig, 
Clackamas, Coburg, Conser, Courtney, and Salem soils. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Clackamas Variant soil is slow. 
Available water capacity is about 5 to 10 inches. 
Effective rooting depth is 60 inches or more; however, 
penetration of roots is restricted by the very gravelly clay 
substratum and a seasonal high water table. Runoff is 
slow. The hazard of erosion generally is slight; however, 
it is moderate in areas along drainageways during 
periods of heavy runoff from winter storms. The seasonal 
high water table is at a depth of 2 to 3 feet from 
November to May. 

This unit is used mainly for pasture, hay, grass seed, 
and small grain. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitation is 
wetness. Most climatically adapted crops can be grown if 
artificial drainage is provided. Deep-rooted crops are 
suited to areas where the natural drainage is adequate 
or where a drainage system has been installed. If a 
suitable outlet is available, subsurface drainage can be 
used to reduce wetness. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Because of the susceptibility of the 
soil to compaction, grazing should be restricted when the 
water table is high and immediately after irrigation. A 
proper stocking rate, pasture rotation, and restricted 
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seasonal high water table is at a depth of 0.5 foot to 1.5 
feet from November to May. 

This unit is used mainly for pasture, hay, grass seed, 
and small grain. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitations are 
wetness and the gravelly surface, which interferes with 
close tillage of young row crops. Most climatically 
adapted crops can be grown if artificial drainage is 
provided. Deep-rooted crops are suited to areas where 
the natural drainage is adequate or where a drainage 
system has been installed. If a suitable outlet is 
available, subsurface drainage can be used to reduce 
wetness. The gravelly texture of the substratum in some 
areas restricts the deep penetration of roots and 
promotes droughtiness in summer. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Because of the susceptibility of the 
soil to compaction, grazing should be restricted when the 
water table is high and immediately after irrigation. A 
proper stocking rate, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grasses and grain respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
respond to nitrogen, phosphorus, boron, sulfur, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitations are wetness as a result of the seasonal high 
water table and moderately slow permeability. Drainage 
is needed if roads and building foundations are 
constructed. Wetness can be reduced by installing drain 
tile around footings. 

This unit is not suited to septic tank absorption fields 
because of wetness as a result of the seasonal high 
water table and moderately slow permeability. The 
seasonal high water table and moderately slow 
permeability adversely affect the treatment and 
absorption processes. 

This map unit is in capability subclass Illw. 
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This unit is used mainly for small grain, grass seed, 
orchards, pasture, and vegetables. It is also used for 
homesite development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitation is the 
hazard of flooding. Most climatically adapted crops can 
be grown if the soil is protected from flooding late in 
spring and early in summer. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Cover crops are 
needed to protect the soil from erosion during periods of 
flooding in winter. ۸ proper stocking rate, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Cutbanks are not stable and are subject to 
slumping. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitation is the hazard of flooding. Septic tank 
absorption fields do not function properly during periods 
of flooding. Dikes and channels that have outlets for 
floodwater can be used to protect buildings and onsite 
sewage disposal systems from flooding. Roads and 
streets should be located above the expected flood 
level. The risk of flooding has been reduced in some 
areas by constructing large dams and reservoirs 
upstream. 

This map unit is in capability subclass ۷۰ 


26—Coburg silty clay loam. This deep, moderately 
well drained soil is in nearly level to slightly convex areas 
on low alluvial stream terraces. It formed in silty and 
clayey alluvium derived from mixed sources. Slope is 0 
to 3 percent. The vegetation in areas not cultivated is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 200 to 600 feet. The average annual 
precipitation is 40 to 50 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 17 inches thick. The upper 7 inches 
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grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grasses, grain, and row crops respond to nitrogen, and 
legumes respond to phosphorus, boron, sulfur, and lime. 
Where stubble mulching is practiced or crop residue is 
used, additional nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness, slow permeability, low soil 
strength, and shrink-swell potential. Drainage is needed 
if roads and building foundations are constructed. 
Wetness can be reduced by installing drain tile around 
footings. 

This unit is poorly suited to septic tank absorption 
fields because of the seasonal high water table and slow 
permeability. Septic tank absorption fields can be 
installed in some areas where the depth to the seasonal 
high water table is greater. The limitation of slow 
permeability can be overcome by increasing the size of 
the absorption field. Interceptor ditches for diverting 
subsurface water improves the operation of septic tank 
absorption fields. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load and 
the effects of shrinking and swelling. Properly designing 
foundations and footings and diverting runoff away from 
the buildings help to prevent structural damage because 
of shrinking and swelling. 

This map unit is in capability subclass ۰ 


25—Cloquato silt loam. This deep, well drained soil is 
on flood plains. It formed in recent alluvium derived from 
mixed sources. Slope is 0 to 3 percent. The vegetation 
in areas not cultivated is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 125 to 700 feet. The 
average annual precipitation is 40 to 50 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 21 inches thick. The subsoil is dark 
brown silt loam about 20 inches thick. The substratum to 
a depth of 60 inches or more is dark brown silt loam. In 
some areas of similar included soils, stratified sand to silt 
loam is below a depth of 40 inches. 

included in this unit are small areas of Camas, 
Chehalis, and Newberg soils. included areas make up 
about 15 percent of the total acreage. 

Permeability of this Cloquato soil is moderate. 
Available water capacity is about 10 to 13 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of erosion is slight except during 
occasional, brief periods of flooding from November to 
March. 


45 


If this unit is used for homesite development, the main 
limitations are wetness, moderately slow permeability, 
low soil strength, and moderate shrink-swell potential. 
Drainage is needed if roads and building foundations are 
constructed. Wetness can be reduced by installing drain 
tile around footings. 

This unit is poorly suited to septic tank absorption 
fields because of the seasonal high water table and 
moderately slow permeability. Septic tank absorption 
fields can be installed in some areas where the depth to 
the seasonal high water table is greater. The limitation of 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

This map unit is in capability subclass ۷۰۸ 


27—Concord silt loam. This deep, poorly drained soil 
is in slightly concave areas on broad terraces of the 
Willamette Valley. It formed in silty and clayey alluvium 
derived from mixed sources. Slope is 0 to 2 percent. The 
vegetation in areas not cultivated is mainly hardwoods, 
shrubs, grasses, and sedges. Elevation is 200 to 400 
feet. The average annual precipitation is 40 to 50 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 10 inches thick. The subsurface layer is 
dark gray, mottled silt loam about 10 inches thick. The 
next layer is gray and dark gray, mottled silty clay about 
16 inches thick. The subsoil is grayish brown, mottled 
silty clay about 4 inches thick. The substratum to a depth 
of 72 inches is dark grayish brown silty clay loam and silt 
loam. 

Included in this unit are small areas of Amity, 
Holcomb, Dayton, and Woodburn soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Concord soil is slow. Available 
water capacity is about 9 to 12 inches. Effective rooting 
depth is 60 inches or more; however, penetration of 
roots is restricted by dense clay and a seasonal high 
water table. Runoff is slow to ponded. The hazard of 
erosion is generally slight; however, it is moderate in 
areas along drainageways during periods of heavy runoff 
from winter storms. A seasonal high water table is at a 
depth of 0.5 foot above the surface to 0.5 foot below the 
surface from November to May. 

This unit is used mainly for hay, pasture, small grain, 
and grass seed. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitation is 
wetness. Drainage is needed if the soil in this unit is to 
be used to its maximum potential. Most climatically 
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of the subsoil is very dark brown silty clay, the next layer 
is brown, mottled silty clay about 8 inches thick, and the 
lower 30 inches is brown, mottled silty clay loam. In 
some areas of similar included soils, the soil is very 
gravelly below a depth of 40 inches. 

Included in this unit are small areas of Awbrig, 
Clackamas, Conser, Courtney, Malabon, and Salem 
soils. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Coburg soil is moderately slow. 
Available water capacity is about 10 to 12 inches. 
Effective rooting depth is 60 inches or more; however, 
penetration of roots is restricted by a seasonal high 
water table. Runoff is slow, and the hazard of erosion is 
slight. A seasonal high water table is at a depth of 1.5 to 
2.5 feet from November to May. 

This unit is used mainly for small grain, grass seed, 
orchards, pasture, and vegetables. It is also used for 
homesite development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitation is 
wetness as a result of the seasonal high water table. 
Most climatically adapted crops can be grown if artificial 
drainage is provided. Deep-rooted crops are suited to 
areas where the natural drainage is adequate or where a 
drainage system has been installed. If a suitable outlet is 
available, subsurface drainage can be used to reduce 
wetness. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Because of the susceptibility of the 
soil to compaction, grazing should be restricted when the 
water table is high and immediately after irrigation. 
Compaction limits the movement of air and water in the 
soil, and it restricts the growth of roots. A proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 
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temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark brown, mottled 
silty clay loam about 17 inches thick. The upper 33 
inches of the subsoil is very dark grayish brown and dark 
grayish brown, mottled silty clay, and the lower 14 inches 
is dark grayish brown, mottled silty clay loam. 

Included in this unit are small areas of Awbrig, 
Clackamas, Coburg, and Courtney soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Conser soil is slow. Available water 
capacity is about 9 to 12 inches. Effective rooting depth 
is 60 inches or more; however, penetration of roots is 
restricted by å seasonal high water table. Runoff is slow 
to ponded. The hazard of erosion generally is slight; 
however, it is moderate in areas along drainageways 
during periods of heavy runoff from winter storms. A 
seasonal high water table is at a depth of 0.5 foot above 
the surface to 1.5 feet below the surface from November 
to May. These soils are subject to rare periods of 
flooding. 

This unit is used mainly for hay, pasture, small grain, 
and grass seed. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitation is 
wetness. The unit generally is not suited to deep-rooted 
perennial crops, because adequate drainage usually 
cannot be maintained in winter and spring. Drainage is 
needed if this unit is to be used to its maximum potential. 
Most climatically adapted crops can be grown if artificial 
drainage is provided. If a suitable outlet is available, 
subsurface drainage can be used to reduce wetness. 
Drainage is difficult and expensive because the dense 
clay requires close spacing of the tile drains. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Because of the susceptibility of the soil to 
compaction, grazing should be restricted when the water 
table is high and immediately after irrigation. Compaction 
limits the movement of air and water in the soil, and it 
restricts the growth of roots. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
To minimize damage to crops and compaction of the 
Soil, vehicles that have large, low-pressure tires should 
be used to apply fertilizer early in spring. Grasses and 
small grain respond to nitrogen, and legumes respond to 
phosphorus, boron, sulfur, and lime. Where stubble 
muiching is practiced or crop residue is used, additional 
nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness, slow permeability, the hazard of 
flooding, shrink-swell potential, and low soil strength. 
Drainage is needed if roads and building foundations are 
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adapted crops can be grown if artificial drainage is 
provided. If a suitable outlet is available, subsurface 
drainage can be used to reduce wetness. This unit 
generally is not suited to deep-rooted perennial crops, 
because adequate drainage usually cannot be 
maintained in winter and spring. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. Grazing 
when the soil is moist results in compaction of the 
surface layer, poor tilth, and excessive runoff. 
Compaction limits the movement of air and water in the 
Soil, and it restricts the growth of roots. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
To minimize damage to crops and compaction of the 
Soil, vehicles that have large, low-pressure tires should 
be used to apply fertilizer early in spring. Grasses and 
grain respond to nitrogen, and legumes respond to 
phosphorus, boron, sulfur, and lime. Where stubble 
mulching is practiced or crop residue is used, additional 
nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness, slow permeability, shrink-swell 
potential, and low soil strength. Drainage is needed if 
roads and building foundations are constructed. Wetness 
can be reduced by installing drain tile around footings. 

This unit is not suited to septic tank absorption fields 
because of wetness as a result of slow permeability and 
the seasonal high water table. The seasonal high water 
table and slow permeability adversely affect the 
treatment and absorption processes. 

If buildings are constructed on this unit, using properly 
designed foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage as a result of shrinking and swelling. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before beginning construction. 

Ponding on this unit makes it necessary to locate 
roads and streets above the expected high water level. 

This map unit is in capability subclass lllw. 


28—Conser silty clay loam. This deep, poorly 
drained soil is in nearly level to slightly concave areas on 
low alluvial stream terraces. It formed in silty and clayey 
alluvium derived from mixed sources. Slope is 0 to 2 
percent. The vegetation in areas not cultivated is mainly 
hardwoods, shrubs, grasses, sedges, and rushes. 
Elevation is 200 to 600 feet. The average annual 
precipitation is 40 to 50 inches, the average annual air 
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subsurface drainage can be used to reduce wetness. 
This unit generally is not suited to deep-rooted perennial 
crops, because adequate drainage usually cannot be 
maintained in winter and spring. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. 
Because of the susceptibility of the soil to compaction, 
grazing should be restricted when the water table is high 
and immediately after irrigation. A proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grasses and small grain respond to nitrogen, and 
legumes respond to phosphorus, boron, sulfur, and lime. 
Where stubble mulching is practiced or crop residue is 
used, additional nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness, very slow permeability, and the 
hazard of flooding. Drainage is needed if roads and 
building foundations are constructed. Wetness can be 
reduced by installing drain tile around footings. 

This unit is not suited to septic tank absorption fields 
because of wetness as a result of the seasonal high 
water table and very slow permeability. The very slow 
permeability and seasonal high water table adversely 
affect the treatment and absorption processes. 

Buildings and roads should be built above the 
expected flood level. 

This map unit is in capability subclass IVw. 


30D— Crabtree stony loam, 2 to 25 percent slopes. 
This deep, moderately well drained soil is on ridgetops 
and concave side slopes of uplands. It formed in 
colluvium and glacial till derived from mixed sources. The 
native vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,800 to 4,500 feet. The average annual 
precipitation is 80 to 120 inches, the average annual air 
temperature is 41 to 45 degrees F, and the average 
frost-free period is 80 to 110 days. 

Typically, the surface is covered with a mat of 
needles, leaves, and twigs about 1 inch thick. The 
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constructed. Wetness can be reduced by installing drain 
tile around footings. 

This unit is not suited to septic tank absorption fields 
because of wetness as a result of a seasonal high water 
table and slow permeability. The slow permeability and 
seasonal high water table adversely affect the treatment 
and absorption processes. 

If buildings are constructed in this unit, using properly 
designed foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage as a result of shrinking and swelling. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 

Ponding and the hazard of flooding make it necessary 
to locate buildings and roads above the expected high 
water level. 

This map unit is in capability subclass Iliw. 


29—Courtney gravelly silty clay loam. This deep, 
poorly drained soil is in slightly concave areas on low 
alluvial stream terraces. It formed in gravelly and clayey 
alluvium derived from mixed sources. Slope is 0 to 3 
percent. The vegetation in areas not cultivated is mainly 
hardwoods, shrubs, grasses, and sedges. Elevation is 
200 to 700 feet. The average annual precipitation is 40 
to 60 inches, the average annual air temperature is 52 to 
54 degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is very dark brown, mottled 
gravelly silty clay loam about 17 inches thick. The 
subsoil is very dark grayish brown, mottled gravelly clay 
about 16 inches thick. The upper 15 inches of the 
substratum is dark brown very gravelly clay loam, and 
the lower part to a depth of 60 inches is dark brown 
extremely gravelly sand. In some areas of similar 
included soils, the substratum is extremely gravelly clay. 

Included in this unit are small areas of Awbrig, 
Bashaw, Clackamas, and Conser soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Courtney soil is very slow. 
Available water capacity is about 5 to 8 inches. Effective 
rooting depth is 60 inches or more; however, penetration 
of roots is restricted by the gravelly clay and a seasonal 
high water table. Runoff is slow to ponded. The hazard 
of erosion is generally slight; however, it is moderate in 
areas along drainageways during periods of heavy runoff 
from winter storms. A seasonal high water table is at a 
depth of 0.5 foot above the surface to 1.5 feet below the 
surface from November to May. This soil is subject to 
rare periods of flooding. 

This unit is used mainly for hay, pasture, grass seed, 
and small grain. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitations are 
wetness and the gravelly surface, which interferes with 
tillage. Drainage is needed if this unit is to be used to its 
maximum potential. If a suitable outlet is available, 
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brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir, noble fir, western hemlock, and western 
redcedar. 

The understory vegetation commonly growing on this 
unit includes common beargrass, cascade Oregon-grape, 
tall blue huckleberry, Pacific rhododendron, vine maple, 
and red huckleberry. 

This map unit is in capability subclass Vis. 


30F—Crabtree stony loam, 25 to 45 percent 
slopes. This deep, moderately well drained soil is in 
concave areas of uplands. It formed in colluvium and 
glacial till derived from mixed sources. The native 
vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,800 to 4,500 feet. The average annual 
precipitation is 80 to 120 inches, the average annual air 
temperature is 41 to 45 degrees F, and the average 
frost-free period is 80 to 110 days. 

Typically, the surface is covered with a mat of 
needles, leaves, and twigs about 1 inch thick. The 
surface layer is very dark grayish brown stony loam 
about 8 inches thick. The next layer is very dark grayish 
brown very gravelly loam about 18 inches thick. The 
subsoil is mottled, dark grayish brown very gravelly loam 
over variegated, weakly consolidated very gravelly loam 
and is about 29 inches thick. The substratum to a depth 
of 60 inches or more is variegated, strongly consolidated 
very stony loam. 

included in this unit are small areas of Bensley, 
Cruiser, Henline, Keel, Valsetz, and Yellowstone soils 
and Crabtree soils that have slopes of less than 25 
percent or more than 45 percent. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Crabtree soil is slow. Available 
water capacity is about 3 to 5 inches. Effective rooting 
depth is only 40 to 60 inches because penetration of 
roots is restricted by the strongly consolidated 
substratum. Runoff is rapid, and the hazard of erosion is 
high. A seasonal high water is perched above the 
strongly consolidated substratum between depths of 2 to 
3 feet from November to June. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 105, the potential 
production per acre is 4,620 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 46,200 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 100 years old. 
Douglas-fir, noble fir, Pacific silver fir, western hemlock, 
and western redcedar commonly grow on this unit (fig. 
3). The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
and the hazard of windthrow. 


48 


surface layer is very dark grayish brown stony loam 
about 8 inches thick. The next layer is very dark grayish 
brown very gravelly loam about 18 inches thick. The 
subsoil is mottled, dark grayish brown very gravelly loam 
over variegated, weakly consolidated very gravelly loam 
and is about 29 inches thick. The substratum to a depth 
of 60 inches or more is variegated, strongly consolidated 
very stony loam. 

Included in this unit are small areas of Bensley, 
Cruiser, Henline, Keel, Valsetz, and Yellowstone soils 
and Crabtree soils that have slopes of more than 25 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Crabtree soil is slow. Available 
water capacity is about 3 to 5 inches. Effective rooting 
depth is only 40 to 60 inches because penetration of 
roots is restricted by the strongly consolidated 
substratum. Runoff is slow to medium, and the hazard of 
erosion is slight to high. A seasonal high water table is 
perched above the strongly consolidated substratum 
between depths of 2 to 3 feet from November to June. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 105, the potential 
production per acre is 4,620 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 46,200 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 100 years old. 
Douglas-fir, noble fir, Pacific silver fir, western hemlock, 
and western redcedar commonly grow on this unit. The 
main concerns in producing and harvesting timber are 
the hazard of erosion, equipment limitations, and the 
hazard of windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Logging roads, skid 
trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Using standard wheeled and tracked 
equipment when the soil is dry causes rutting and 
displacement of the surface layer. Using vehicles that 
have large, low-pressure tires reduces damage to the 
soil and helps to maintain productivity. Snowpack limits 
the use of equipment and restricts access. 

Because roots are restricted by the seasonal high 
water table and depth to the strongly consolidated 
substratum, trees are subject to windthrow. Windthrow is 
a hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
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Figure 3.—Old growth stand of noble-fir, western hemlock, and Douglas-fir in an area of Crabtree stony loam, 25 to 45 percent slopes. 
Crabtree Lake is in foreground. 
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subsoil is mottled, dark grayish brown very gravelly loam 
and variegated, weakly consolidated very gravelly loam 
that is about 29 inches thick. The substratum to a depth 
of 60 inches or more is variegated, strongly consolidated 
very stony loam. 

Included in this unit are small areas of Bensley, 
Cruiser, Henline, Keel, Valsetz, and Yellowstone soils 
and Crabtree soils that have slopes of less than 45 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Crabtree soil is slow. Available 
water capacity is about 3 to 5 inches. Effective rooting 
depth is only 40 to 60 inches because the penetration of 
roots is restricted by the strongly consolidated 
substratum. Runoff is rapid, and the hazard of erosion is 
high. A seasonal high water table is perched above the 
strongly consolidated substratum between depths of 2 
and 3 feet from November to June. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 105, the potential 
production per acre is 4,620 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 46,200 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 100 years old. 
Douglas-fir, noble fir, Pacific silver fir, western hemlock, 
and western redcedar commonly grow on this unit. The 
main concerns in producing and harvesting timber are 
the hazard of erosion, equipment limitations, and the 
hazard of windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
Soil and to the plant cover downslope of roadbuilding 
sites. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Steepness of slope restricts the use of 
wheeled and tracked equipment on skid trails. Cable 
yarding generally is safer and disturbs the soil less. 
Highlead logging or other logging systems that fully or 
partially suspend logs damage the soil less and generally 
are less costly than tractor systems. Road location and 
maintenance costs are greater in the more steeply 
sloping areas. Snowpack limits the use of equipment and 
restricts access. 

Because roots are restricted by a seasonal high water 
table and depth to the strongly consolidated substratum, 
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When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Logging roads, skid 
trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 
Casting material to the side when building roads can 
damage vegetation and is a potential source of 
sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Wheeled and tracked equipment can be used 
in the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Using 
standard wheeled and tracked equipment when the soil 
is dry causes rutting and displacement of the surface 
layer. Highlead logging or other logging systems that 
fully or partially suspend logs damage the soil less and 
generally are less costly than tractor systems. Snowpack 
limits the use of equipment and restricts access. 

Because roots are restricted by the seasonal high 
water table and depth to the strongly consolidated 
substratum, trees are subject to windthrow. Windthrow is 
a hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, noble fir, western hemlock, and western 
redcedar. 

The understory vegetation commonly growing on this 
unit includes common beargrass, cascade Oregon-grape, 
tall blue huckleberry, Pacific rnododendron, vine maple, 
and red huckleberry. 

This map unit is in capability subclass Vis. 


30G—Crabtree stony loam, 45 to 75 percent 
slopes. This deep, moderately well drained soil is in 
concave areas on uplands. It formed in colluvium and 
glacial till derived from mixed sources. The native 
vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,800 to 4,500 feet. The average annual 
precipitation is 80 to 120 inches, the average annual air 
temperature is 41 to 45 degrees F, and the average 
frost-free period is 80 to 110 days. 

Typically, the surface is covered with a mat of 
needles, leaves, and twigs about 1 inch thick. The 
surface layer is very dark grayish brown stony loam 
about 8 inches thick. The next layer is very dark grayish 
brown very gravelly loam about 18 inches thick. The 
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pressure tires reduces damage to the soil and helps to 
maintain productivity. Snowpack limits the use of 
equipment and restricts access. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir, noble fir, Pacific silver fir, and western 
hemlock. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
cascade Oregon-grape, Pacific rhododendron, and red 
huckleberry. 

This map unit is in capability subclass Vie. 


31F—Cruiser gravelly loam, 25 to 50 percent 
slopes. This deep, well drained soil is on the side slopes 
of uplands. It formed in colluvium derived dominantly 
from basic igneous rock and volcanic ash. The native 
vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,700 to 4,700 feet. The average annual 
precipitation is 70 to 120 inches, the average annual air 
temperature is 41 to 45 degrees F, and the average 
frost-free period is 80 to 110 days. 

Typically, the surface is covered with a mat of 
needles, leaves, and twigs about 1 inch thick. The 
surface layer is dark brown and dark reddish brown 
gravelly loam about 14 inches thick. The upper 6 inches 
of the subsoil is reddish brown gravelly loam, and the 
lower 25 inches is reddish brown and yellowish red 
gravelly clay loam. The substratum to a depth of 60 
inches or more is yellowish red very cobbly clay loam. 

Included in this unit are small areas of Crabtree, 
Henline, Hummington, and Keel soils and Cruiser soils 
that have slopes of less than 25 percent and more than 
50 percent. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Cruiser soil is moderate. Available 
water capacity is about 9 to 12 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140, the potential production 
per acre is 7,740 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 75,690 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. Douglas- 
fir, noble fir, western hemlock, and western redcedar 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion and equipment limitations. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
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trees are subject to windthrow. Windthrow is a hazard 
when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, noble fir, western hemlock, and western 
redcedar. 

The understory vegetation commonly growing on this 
unit includes common beargrass, cascade Oregon-grape, 
tall blue huckleberry, Pacific rhododendron, vine maple, 
and red huckleberry. 

This map unit is in capability subclass VIIs. 


31D—Cruiser gravelly loam, 3 to 25 percent slopes. 
This deep, well drained soil is on ridgetops and side 
slopes of uplands. It formed in colluvium derived 
dominantly from basic igneous rock and volcanic ash. 
The native vegetation is mainly conifers, shrubs, and 
grasses. Elevation is 2,700 to 4,700 feet. The average 
annual precipitation is 70 to 120 inches, the average 
annual air temperature is 41 to 45 degrees F, and the 
average frost-free period is 80 to 110 days. 

Typically, the surface is covered with a mat of 
needles, leaves, and twigs about 1 inch thick. The 
surface layer is dark brown and dark reddish brown 
gravelly loam about 14 inches thick. The upper 6 inches 
of the subsoil is reddish brown gravelly loam, and the 
lower 25 inches is reddish brown and yellowish red 
gravelly clay loam. The substratum to a depth of 60 
inches or more is yellowish red very cobbly clay loam. 

Included in this unit are small areas of Crabtree, 
Henline, Hummington, and Keel soils and Cruiser soils 
that have slopes of more than 25 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Cruiser soil is moderate. Available 
water capacity is about 9 to 12 inches. Effective rooting 
depth is 60 inches or more. Runoff is slow to medium, 
and the hazard of erosion is slight to moderate. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140, the potential production 
per acre is 7,740 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 75,690 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. Douglas- 
fir, noble fir, western hemlock, and western redcedar 
commonly grow on this unit. The main concern in 
producing and harvesting timber is equipment limitations. 

Using standard wheeled and tracked equipment when 
the soil is dry causes rutting and displacement of the 
surface layer. Using vehicles that have large, low- 
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depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat and water supply. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140, the potential production 
per acre is 7,740 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 75,690 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. Douglas- 
fir, noble fir, western hemlock, and western redcedar 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion and equipment limitations. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
Skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are greater in the more steeply sloping areas. Snowpack 
limits the use of equipment and restricts access. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
Steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, noble fir, Pacific silver fir, and western 
hemlock. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
cascade Oregon-grape, Pacific rhododendron, and red 
huckleberry. 

This map unit is in capability subclass Vile. 


32D—Cumley silty clay loam, 2 to 20 percent 
slopes. This deep, moderately well drained soil is in 
basins or other depressional areas of uplands. It formed 
in fine textured colluvium derived dominantly from basic 
igneous rock. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 800 to 
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minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Casting material to 
the side when building roads can damage vegetation and 
is a potential source of sedimentation. Hauling away 
waste material minimizes damage to the soil and to the 
plant cover downslope of roadbuilding sites. 

Wheeled and tracked equipment can be used in the 
more gently sloping areas, but cable yarding generally is 
safer and disturbs the soil less. Using standard wheeled 
and tracked equipment when the soil is dry causes 
rutting and displacement of the surface layer. Using 
vehicles that have large, low-pressure tires reduces 
damage to the soil and helps to maintain productivity. 
Highlead logging or other logging systems that fully or 
partially suspend logs damage the soil less and generaily 
are less costly than tractor systems. Snowpack limits the 
use of equipment and restricts access. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, noble fir, Pacific silver fir, and western 
hemlock. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
cascade Oregon-grape, Pacific rhododendron, and red 
huckleberry. 

This map unit is in capability subclass Vle. 


31G—Cruiser gravelly loam, 50 to 70 percent 
slopes. This deep, well drained soil is on the side slopes 
of uplands. It formed in colluvium derived dominanily 
from basic igneous rock and volcanic ash. The native 
vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,700 to 4,700 feet. The average annual 
precipitation is 70 to 120 inches, the average annuai air 
temperature is 41 to 45 degrees F, and the average 
frost-free period is 80 to 110 days. 

Typically, the surface is covered with a mat of 
needles, leaves, and twigs about 1 inch thick. The 
surface layer is dark brown and dark reddish brown 
gravelly loam about 14 inches thick. The upper 6 inches 
of the subsoil is reddish brown gravelly loam, and the 
lower 25 inches is reddish brown and yellowish red 
gravelly clay loam. The substratum to a depth of 60 
inches or more is yellowish red very cobbly clay loam. 

Included in this unit are small areas of Crabtree, 
Henline, Hummington, and Keel soils and Cruiser soils 
that have slopes of less than 50 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Cruiser soil is moderate. Available 
water capacity is about 9 to 12 inches. Effective rooting 
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road drainage systems and care in the placement of 
culverts help to control erosion. Because spoil from 
excavations is subject to rill and gully erosion and to 
sloughing, it should be seeded to permanent plant cover. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, and western redcedar. 

The understory vegetation commonly growing on this 
unit includes vine maple, salal, creambush oceanspray, 
trailing blackberry, cascade Oregon-grape, and western 
swordfern. 

If this unit is used for hay and pasture, the main 
limitations are wetness and the clayey texture of the soil. 
Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 
Grasses respond to nitrogen, and legumes respond to 
phosphorus, boron, sulfur, and lime. 

If this unit is used for homesite development, the main 
limitations are wetness, slope, and shrink-swell potential 
of the subsoil. Drainage is needed if roads and building 
foundations are constructed. Wetness can be reduced 
by installing drain tile around footings. 

Septic tank absorption fields may function poorly in 
winter. The moderately slow permeability and the 
seasonal high water table adversely affect the treatment 
and absorption processes. Slope is a concern in 
installing septic tank absorption fields. Absorption lines 
should be installed on the contour. 

Slope limits use of the steeper areas of this unit for 
building site development. If buildings are constructed on 
this unit, properly designing foundations and footings and 
divertíng runoff away from the buildings help to prevent 
structural damage because of shrinking and swelling. 
The high content of clay in the subsoil makes it 
necessary to reinforce foundations and footings for 
buildings. 

This map unit is in capability subclass Vle. 


33—Dayton silt loam. This deep, poorly drained soil 
is in slightly concave areas on broad valley terraces of 
the Willamette Valley. It formed in silty and clayey alluvial 
and lacustrine material. Slope is 0 to 2 percent. The 
vegetation in areas not cultivated is mainly hardwoods, 
shrubs, grasses, sedges, and rushes. Elevation is 200 to 
400 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is grayish brown silt loam 
about 9 inches thick. The subsurface layer is dark gray 
silt loam about 6 inches thick. The upper 25 inches of 
the subsoil is dark gray, olive gray, and mottled gray silty 
clay, and the lower 13 inches is mottled, dark gray silt 
loam. The substratum to a depth of 76 inches is mottled, 
brown silt loam. 
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2,500 feet. The average annual precipitation is 60 to 80 
inches, the average annual air temperature is 47 to 51 
degrees F, and the average frost-free period is 165 to 
190 days. 

Typically, the surface is covered with a mat of leaves, 
twigs, and moss about 2 inches thick. The surface layer 
is dark brown silty clay loam about 18 inches thick. The 
upper 23 inches of the subsoil is dark brown, mottled 
silty clay, and the lower 19 inches is brown, mottled clay. 

Included in this unit are small areas of Honeygrove, 
Kinney, Minniece, and Peavine soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Cumley soil is moderately slow. 
Available water capacity is 9 to 11 inches. Effective 
rooting depth is 60 inches or more; however, penetration 
of roots is restricted by a seasonal high water table. 
Runoff is slow to medium, and the hazard of erosion is 
slight to high. A seasonal high water table is at a depth 
of 2 to 3 feet from November to May. 

This unit is used mainly for timber production. It is also 
used for limited hay and pasture, limited homesite 
development, water supply, and wildlife habitat. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 155, the potential production 
per acre is 9,840 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 91,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year curve, the mean site index is 115. 
Douglas-fir, western hemlock, western redcedar, red 
alder, and bigleaf maple commonly grow on this unit. 
The main concerns in producing and harvesting timber 
are equipment limitations, the hazard of windthrow, and 
plant competition. 

If wheeled and tracked equipment is used on this unit 
when the soil is moist, puddling and compaction occur. 
Compaction seriously reduces the productivity of the soil. 
Compaction can be reduced by using suitable methods 
for removing timber, laying out skid trails in advance, and 
harvesting timber when the soil is least susceptible to 
compaction. Using vehicles that have large, low-pressure 
tires reduces damage to the soil and helps to maintain 
productivity. 

Windthrow is a hazard when the soil is wet and the 
winds are strong. Because roots are restricted by the 
seasonal high water table, trees are subject to 
windthrow. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

When harvesting timber on this unit, use of 
management that minimizes erosion is essential. Erosion 
can be minimized by not disturbing the soil excessively 
while logging; by seeding roads, cutbanks, and landings; 
and by installing water bars or culverts. Proper design of 
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limited suitability for removing subsurface water from the 
soil because of the very slow permeability and 
inadequate outlets. Where a suitable outlet is available, 
subsurface drainage can be used to reduce wetness. 
Drainage of this unit is difficult and expensive because 
the dense clay requires close spacing of the tile drains. 
Where tile drains have been properly installed and 
maintained, however, they have functioned properly for 
more than 10 years. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, 
subsoiling, or stubble mulching. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. Compaction limits the 
movement of air and water in the soil and restricts the 
growth of roots. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
To minimize damage to crops and compaction of the 
Soil, vehicles that have large, low-pressure tires should 
be used to apply fertilizer early in spring. Grain and 
grasses respond to nitrogen, and legumes respond to 
phosphorus, boron, sulfur, and lime. Where stubble 
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Included in this unit are small areas of Amity, Concord, 
Holcomb, Willamette, and Woodburn soils. Also included 
are small areas of Dayton soils that have a gravelly and 
clayey substratum and occur in complex patterns on 
valley terraces above 305 feet in elevation. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Dayton soil is very slow. Available 
water capacity is about 6 to 9 inches. Effective rooting 
depth is 60 inches or more; however, penetration of 
roots may be restricted by dense clay and a seasonal 
high water table. Runoff is very slow to ponded. The 
hazard of erosion is generally slight; however, it is 
moderate in areas along drainageways during periods of 
heavy runoff from winter storms. A seasonal high water 
table is at a depth of 0.5 foot above the surface to 1.5 
feet below the surface from November to May. 

This unit is used mainly for hay and pasture, small 
grain, and grass seed. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitations are 
wetness as a result of the seasonal high water table and 
very slow permeability and the high content of clay in the 
soil. This unit generally is not suited to deep-rooted 
perennial crops, because adequate drainage usually 
cannot be maintained in winter and spring. Drainage is 
needed if this unit is to be used to its maximum potential. 
Open ditches and tile drains can be used to remove 
excess water on the surface (fig. 4). Tile drains have 


Figure 4.—Cultivated area of Dayton silt loam. Open surface ditches are used to remove excess water in winter and early in spring. 
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reservoirs. Sprinkler irrigation is a suitable method of 
applying water. Use of this method permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. 
Because of the susceptibility of the soil to compaction, 
grazing should be restricted when the water table is high 
and immediately after irrigation. Compaction limits the 
movement of air and water in the soil and restricts the 
growth of roots. 

Returning all crop residue to the soil and using å 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 120, the potential 
production per acre is 6,900 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 63,900 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 90 years old. 
On the basis of a 50-year site curve, the mean site index 
is 100. Douglas-fir, grand fir, and Oregon white oak 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are equipment 
limitations, seedling mortality, and plant competition. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. if wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. To compensate for the 
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mulching is practiced or crop residue is used, additional 
nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness, very slow permeability, shrink- 
swell potential, and low soil strength. Drainage is needed 
if roads and building foundations are constructed. 
Wetness can be reduced by installing drain tile around 
footings. 

This unit is not suited to septic tank absorption fields 
because of wetness as a result of the seasonal high 
water table and very slow permeability. The very slow 
permeability and the seasonal high water table adversely 
affect the treatment and absorption processes. 

Buildings and roads should be designed to offset the 
effects of shrinking and swelling and the limited ability of 
the soil to support a load. If buildings are constructed on 
this unit, properly designing foundations and footings and 
diverting runoff away from the buildings help to prevent 
structural damage because of shrinking and swelling. 

Ponding on this unit makes it necessary to locate 
roads and streets above the expected high water level. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass IVw. 


34C—Dixonville silty clay loam, 3 to 12 percent 
slopes. This moderately deep, well drained soil is on low 
foothills adjacent to terraces of the Willamette Valley. It 
formed in colluvium derived dominantly from basic 
igneous rock. The vegetation in areas not cultivated is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 350 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 12 inches thick. The subsoil is dark 
brown clay about 14 inches thick. Weathered basalt is at 
a depth of 26 inches. 

Included in this unit are small areas of Bellpine, Nekia, 
Philomath, and Ritner soils and Dixonville soils that have 
slopes of more than 12 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Dixonville soil is slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This unit is used mainly for small grain, hay and 
pasture, and timber production. It is also used for 
homesite development, wildlife habitat, and recreation. 

This unit is suited to most climatically adapted crops. It 
has few limitations. 

In summer, irrigation is needed for maximum 
production of most crops. Water for irrigation is often not 
available; when available, however, it is stored in 
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Included in this unit are small areas of Bellpine, Nekia, 
Philomath, and Ritner soils and Dixonville soils that have 
slopes of less than 12 percent or more than 30 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Dixonville soil is slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is medium, and the hazard of erosion is moderate 
to high. 

This unit is used mainly for small grain in the less 
sloping areas, hay and pasture, orchards, and timber 
production. It is also used for homesite development, 
wildlife habitat, and recreation. 

This unit is suited to most climatically adapted crops. It 
is limited mainly by slope in some areas. 

In summer, irrigation is needed for maximum 
production of most crops. Water for irrigation is often not 
available; when available, however, it is støred in 
reservoirs. Only a few areas are irrigated by sprinklers. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. 
Because of the susceptibility of the soil to compaction, 
grazing should be restricted when the water table is high 
and immediately after irrigation. Compaction limits the 
movement of air and water in the soil and restricts the 
growth of roots. All tillage should be on the contour or 
across the slope. Constructing terraces reduces runoff 
and the risk of erosion and conserve moisture. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 120, the potentia! 
production per acre is 6,900 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 63,900 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 90 years old. 
On the basis of a 50-year site curve, the mean site index 
is 100. Douglas-fir, grand fir, and Oregon white oak 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
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higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Erosion can be minimized by not disturbing the soil 
excessively while logging; by seeding roads, cutbanks, 
and landings; and by installing water bars or culverts. 

Trees suitable for planting on this unit include 
Douglas-fir and ponderosa pine. 

The understory vegetation commonly growing on this 
unit includes common snowberry, Pacific poison-oak, 
rose, western brackenfern, and western hazel. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, slow permeability, low 
soil strength, and shrink-swell potential of the subsoil. 
Cuts needed to provide essentially level building sites 
can expose bedrock. The bedrock is rippable and 
therefore is not a serious limitation for most engineering 
uses. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock and slow 
permeability. Septic tank absorption fields can be 
installed in some areas where the depth to bedrock is 
greater. The limitation of slow permeability can be 
overcome by increasing the size of the absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
provided with large amounts of base rock to prevent 
settling. If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass Ille. 


34E—Dixonville silty clay loam, 12 to 30 percent 
slopes. This moderately deep, well drained soil is on low 
foothills adjacent to terraces in the Willamette Valley. It 
formed in colluvium derived dominantly from basic 
igneous rock. The vegetation in areas not cultivated is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 350 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 12 inches thick. The subsoil is dark 
brown clay about 14 inches thick. Weathered basalt is at 
a depth of 26 inches. 
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provided with large amounts of base rock to prevent 
settling. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass IVe. 


34F—Dixonville silty clay loam, 30 to 50 percent 
slopes. This moderately deep, well drained soil is on low 
foothills adjacent to the terraces of the Willamette 
Valley. It formed in colluvium derived dominantly from 
basic igneous rock. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
350 to 1,400 feet. The average annual precipitation is 40 
to 60 inches, the average annual air temperature is 52 to 
54 degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 12 inches thick. The subsoil is dark 
brown clay about 14 inches thick. Weathered basalt is at 
a depth of 26 inches. 

Included in this unit are small areas of Bellpine, Nekia, 
Philomath, and Ritner soils and Dixonville soils that have 
slopes of less than 30 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Dixonville soil is slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 120, the potential 
production per acre is 6,900 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 63,900 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 90 years old. 
On the basis of a 50-year site curve, the mean site index 
is 100. Douglas-fir, grand fir, and Oregon white oak 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
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minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. To compensate for the 
higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and ponderosa pine. 

The understory vegetation commonly growing on this 
unit includes common snowberry, Pacific poison-oak, 
rose, western brackenfern, and western hazel. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, slow permeability, 
slope, low soil strength, and shrink-swell potential of the 
subsoil. 

Cuts needed to provide essentially level building sites 
can expose bedrock. Cutbanks are subject to slumping 
when the soil is saturated. The bedrock is rippable and 
therefore is not a serious limitation for most engineering 
uses. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock, slope, and slow 
permeability. Septic tank absorption fields can be 
installed in some areas of this unit where the depth to 
bedrock is greater and the areas are less sloping. 
Absorption lines should be installed on the contour. The 
limitation of slow permeability can be overcome by 
increasing the size of the absorption fields. 

Slope limits the use of steeper areas of this unit for 
building site development. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
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that have slopes of more than 12 percent. Also included 
are small areas of Rock outcrop and Orthents. Included 
areas make up about 10 percent of the total acreage. 

The Dixonville soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
basic igneous rock. Typically, the surface layer is very 
dark grayish brown silty clay loam about 12 inches thick. 
The subsoil is dark brown clay about 14 inches thick. 
Weathered basalt is at a depth of 26 inches. 

Permeability of this Dixonville soil is slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

The Philomath soil is shallow and well drained. It 
formed in colluvium derived dominantly from basic 
igneous rock. Typically, the surface layer is very dark 
brown silty clay about 4 inches thick. The next layer is 
very dark brown and very dark grayish clay about 15 
inches thick. Weathered basalt is at a depth of 19 
inches. In some areas of similar soils, the surface layer 
is cobbly silty clay. 

Permeability of this Philomath soil is slow. Available 
water capacity is about 2 to 4 inches. Depth to soft 
bedrock and effective rooting depth are 12 to 20 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

The Hazelair soil is moderately deep and is moderately 
well drained to somewhat poorly drained. If formed in 
stratified medium textured and moderately fine textured 
colluvium derived from mixed sources and overlying 
older, very clayey material that is underlain by 
sedimentary bedrock. Typically, the surface layer is very 
dark grayish brown silty clay loam about 5 inches thick. 
The subsoil is very dark grayish brown silty clay about 10 
inches thick. The substratum is variegated yellowish 
brown and light yellowish brown, mottled clay about 19 
inches thick. Weathered siltstone is at a depth of 34 
inches. 

Permeability of this Hazelair soi! is very slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. A seasonal high water table is at a 
depth of 1 foot to 2 feet from December to April. 

This unit is used mainly for hay and pasture. It is also 
used for homesite development, wildlife habitat, and 
recreation. A few areas of the Dixonville soil are used for 
timber production. 

If this unit is used for hay and pasture, the main 
limitations are wetness of the Hazelair soil because of 
the seasonal high water table, the shallow depth to 
bedrock in the Philomath soil, and the high clay content. 
Drainage is needed if the Hazelair soil is to be used to 
its maximum potential. 

The soils in this unit are sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
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vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 

sites. 

When moist, unsurfaced roads and skid trails are 
Sticky and plastic. They may be impassable during rainy 
periods. Wheeled and tracked equipment can be used in 
the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Highlead 
logging or other logging systems that fully or partially 
suspend logs damage the soil less and generally are 
less costly than tractor systems. Compaction can be 
reduced by using suitable methods for removing timber, 
laying out skid trails in advance, and harvesting timber 
when the soil is least susceptible to compaction. Ripping 
skid trails and landings when the soil is dry improves the 
growth of trees. Road location and maintenance costs 
are greater in the more steeply sloping areas. 

The soil in this unit is subject to landsliding and 
slumping when saturated, because it is very plastic and 
is underlain by highly fractured bedrock. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. To compensate for the 
higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and ponderosa pine. 

The understory vegetation commonly growing on this 
unit includes common snowberry, Pacific poison-oak, 
rose, western brackenfern, and western hazel. 

This map unit is in capability subclass Vie. 


35C—Dixonville-Philomath-Hazelair complex, 3 to 
12 percent slopes. This map unit is on low foothills 
adjacent to the Willamette Valley. The vegetation in 
areas not cultivated is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 300 to 1,400 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 165 to 210 days. 

This unit is about 30 percent Dixonville silty clay loam, 
30 percent Philomath silty clay, and 30 percent Hazelair 
silty clay loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Ritner and 
Witzel soils and Dixonville, Philomath, and Hazelair soils 
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The understory vegetation commonly growing on this 
unit includes common snowberry, Pacific poison-oak, 
rose, western brackenfern, and western hazel. 

If this unit is used for homesite development, the main 
limitations are shallow depth to bedrock, wetness, slow 
permeability, low soil strength, and shrink-swell potential. 
Costs of construction to overcome these limitations is 
high. Construction of houses and roads should be 
restricted to areas of the Philomath and Dixonville soils. 
Cuts needed to provide essentially level building sites 
can expose bedrock. Cutbanks are subject to slumping 
when the soil is saturated. The bedrock is rippable and 
therefore is not a serious limitation for most engineering 
uses. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock, wetness as a result 
of the seasonal high water table in the Hazelair soil, and 
slow permeability. Septic tank absorption fields can be 
installed in some areas of the Dixonville soil where the 
depth to bedrock is greater. The limitation of slow 
permeability can be overcome by increasing the size of 
the absorption field. 

Roads and streets can be built if they are designed to 
compensate for the limited ability of the soils in this unit 
to support a load. Settling can be minimized by 
compacting the disturbed areas before construction is 
begun. Roads need to be provided with large amounts of 
base rock to prevent settling. 

if buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. The high 
content of clay in the subsoil makes it necessary to 
reinforce foundations and footings for buildings. 

This map unit is in capability subclass VIs. 


35E—Dixonville-Philomath-Hazelair complex, 12 to 
35 percent slopes. This map unit is on low foothills 
adjacent to the Willamette Valley (fig. 5). The vegetation 
in areas not cultivated is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 300 to 1,400 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 165 to 210 days. 

This unit is about 30 percent Dixonville silty clay loam, 
30 percent Philomath silty clay, and 30 percent Hazelair 
silty clay loam. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Ritner and 
Witzel soils and Dixonville, Philomath, and Hazelair soils 
that have slopes of less than 12 percent. Also included 
are small areas of Rock outcrop and Orthents. Included 
areas make up about 10 percent of the total acreage. 

The Dixonville soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
basic igneous rock. Typically, the surface layer is very 


Linn County Area, Oregon 


during periods when the soils are wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. Grazing 
when the soils are moist results in compaction of the 
surface layer, poor tilth, and excessive runoff. A proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soils from erosion. 

The intricate pattern of the shallow and droughty 
Philomath soil, the moderately deep and well drained 
Dixonville soil, and the moderately well drained to 
somewhat poorly drained Hazelair soil make cultivation 
of this unit difficult. It is restricted dominantly to small 
gardens. 

Use of fertilizer promotes good growth of forage 
plants. Grasses respond to nitrogen, and legumes 
respond to phosphorus, boron, sulfur, and lime. 

This unit is poorly suited to Douglas-fir. On the basis of 
a site index of 120 for the Dixonville soil, the potential 
production per acre is 6,900 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 63,900 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 90 years old. 
On the basis of a 50-year site curve, the mean site index 
is 100. Douglas-fir, grand fir, and Oregon white oak 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are equipment 
limitations, seedling mortality, and plant competition. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by proviaing shade for seedlings. To compensate for the 
higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Trees suitable for planting on the Dixonville soil 
include Douglas-fir and ponderosa pine. 
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Figure 5.—Typical area of Dixonville-Philomath-Hazelair complex, 12 to 35 percent slopes, on the foot slopes of Rogers Mountain. 


Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

The Hazelair soil is moderately deep and moderately 
well drained to somewhat poorly drained. It formed in 
stratified, medium textured and moderately fine textured 
colluvium derived from mixed sources and overlying 
older, very clayey material that is underlain by 
sedimentary rock. Typically, the surface layer is very dark 
grayish brown silty clay loam about 5 inches thick. The 
subsoil is very dark grayish brown silty clay about 10 
inches thick. The substratum is variegated yellowish 
brown and light yellowish brown, mottled clay about 19 
inches thick. Weathered siltstone is at a depth of 34 
inches. 

Permeability of this Hazelair soil is very slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is medium, and the hazard of erosion is moderate 


dark grayish brown silty clay loam about 12 inches thick. 
The subsoil is dark brown clay about 14 inches thick. 
Weathered basalt is at a depth of 26 inches. 

Permeability of this Dixonville soil is slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is medium, and the hazard of erosion is moderate 
to high. 

The Philomath soil is shallow and well drained. It 
formed in colluvium derived dominantly from basic 
igneous rock. Typically, the surface layer is very dark 
brown silty clay about 4 inches thick. The next layer is 
very dark brown and very dark grayish brown clay about 
15 inches thick. Weathered basalt is at a depth of 19 
inches. In some areas of similar soils, the surface layer 
is cobbly silty clay. 

Permeability of this Philomath soil is slow. Available 
water capacity is about 2 to 4 inches. Depth to soft 
bedrock and effective rooting depth are 12 to 20 inches. 
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periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. To compensate for the 
higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Trees suitable for planting on the Dixonville soil 
include Douglas-fir and ponderosa pine. 

The understory vegetation commonly growing on this 
unit includes common snowberry, Pacific poison-oak, 
rose, western brackenfern, and western hazel. 

If this unit is used for homesite development, the main 
limitations are shallow depth to bedrock, wetness of the 
Hazelair soil, because of the seasonal high water table 
slow permeability, slope, low soil strength, and shrink- 
swell potential. Cost of construction to overcome these 
limitations is high. Construction of houses and roads 
should be restricted to areas of Philomath and Dixonville 
soils. 

Cuts needed to provide essentially level building sites 
can expose bedrock. Cutbanks occasionally slump when 
the soils in this unit are saturated. The bedrock is 
rippable and therefore is not a serious limitation for most 
engineering uses. 

The soils in this unit are poorly suited to septic tank 
absorption fields because of the depth to bedrock, 
wetness of the Hazelair soil, the seasonal high table, 
slow permeability, and slope. Septic tank absorption 
fields may be installed in some areas of the Dixonville 
soil where the depth to bedrock is greater and the areas 
are less sloping. The limitation of slow permeability may 
be overcome by increasing the size of the absorption 
field. Absorption lines should be installed on the contour. 

Slope limits use of the steeper areas of this unit for 
building site development. Steepness of slope and high 
content of clay in the subsoil are limitations for dwellings 
and commercial buildings. 

Roads and streets can be built if they are designed to 
compensate for the limited ability of the soils in this unit 
to support a load. Settling can be minimized by 
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to high. A seasonal high water table is at a depth of 1 
foot to 2 feet from December to April. 

This unit is used mainly for hay and pasture. It is also 
used for homesite development, wildlife habitat, and 
recreation. A few areas of the Dixonville soil are used for 
timber production. 

If this unit is used for hay and pasture, the main 
limitations are wetness of the Hazelair soil, because of 
the seasonal high water table, the shallow depth to 
bedrock in the Philomath soil, the high clay content, and 
slope in some areas. Drainage is needed if the Hazelair 
soil is to be used to its maximum potential. 

The soils in this unit are sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soils are wet can reduce soil 
tilth and destroy structure, which results in excessive 
runoff and increased erosion. Runoff and erosion can be 
controlled by managing residue, using rough or minimum 
tillage, growing winter cover crops, or stubble mulching. 
All tillage should be on the contour or across the slope. 
Grazing when the soils are wet results in compaction of 
the surface layer, poor tilth, and excessive runoff. A 
proper stocking rate, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 

The intricate pattern of the shallow and droughty 
Philomath soil, the moderately deep and well drained 
Dixonville soil, and the moderately well drained to 
somewhat poorly drained Hazelair soil makes cultivation 
of this unit difficult. It is restricted dominantly to small 
gardens in the less sloping areas. 

Use of fertilizer promotes good growth of forage 
plants. Grasses respond to nitrogen, and legumes 
respond to phosphorus, boron, sulfur, and lime. 

This unit is poorly suited to Douglas-fir. On the basis of 
a site index of 120 for the Dixonville soil, the potential 
production per acre is 6,900 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 63,900 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 90 years old. 
On the basis of a 50-year site curve, the mean site index 
is 100. Douglas-fir, grand fir, and Oregon white oak 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
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deciduous fruit and nut trees, strawberries, caneberries, 
and alfalfa are adversely affected by the seasonal high 
water table. Tile drainage can be used to reduce 
wetness if a suitable outlet is available. 

The risk of sheet and rill erosion on the steeper slopes 
can be reduced by use of gradient terraces and contour 
farming. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation can be 
used, but water needs to be applied slowly to minimize 
runoff. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. 

This unit is poorly suited to the production of Douglas- 
fir for saw logs. The seasonal high water table retards 
the growth of Douglas-fir after about 30 years; the 
resulting timber is more suitable for posts or pulp than 
for moist other uses. 

If this unit is used for homesite development, the main 
limitations are wetness, moderately slow permeability, 
low soil strength, and slope. Drainage is needed if roads 
and building foundations are constructed. Wetness can 
be reduced by installing drain tile around footings. 

This unit is poorly suited to septic tank absorption 
fields because of wetness as a result of the seasonal 
high water table, the moderately slow permeability, and 
slope. Septic tank absorption fields can be installed in 
some areas where the depth to the seasonal high water 
table is greater and the unit is less sloping. Absorption 
lines should be installed on the contour. The limitation of 
moderately slow permeability can be overcome by 
increasing the size of the absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
provided with large amounts of base rock to prevent 
settling. The high content of clay in the subsoil makes it 
necessary to reinforce foundations and footings for 
buildings. 

Slope limits use of the steeper areas of this unit for 
building site development. Slope is a concern in installing 
septic tank absorption fields. Access roads should be 
designed to provide adequate cut-slope grade, and 
drains are needed to control surface runoff and keep soil 
losses to a minimum. 

This map unit is in capability subclass Ille. 


37D—Flane gravelly loam, 3 to 25 percent slopes. 
This deep, well drained soil is on broad bench tops and 
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compacting the disturbed areas before construction is 
begun. Roads need to be provided with large amounts of 
base rock to prevent settling. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. The high 
content of clay in the subsoil makes it necessary to 
reinforce foundations and footings for buildings. 

This map unit is in capability subclass Vls. 


36D—Dupee silt loam, 3 to 20 percent slopes. This 
deep, somewhat poorly drained soil is in depressional 
areas and drainageways of foothills and on alluvial fans. 
It formed in mixed colluvium derived dominantly from 
sedimentary rock. The vegetation in areas not cultivated 
is mainly conifers, hardwoods, sedges, and grasses. 
Elevation is 300 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark brown silt loam 
about 4 inches thick. The next layer is very dark brown 
silty clay loam about 7 inches thick. The upper 14 inches 
of the subsoil is brown silty clay loam, and the lower 11 
inches is brown silty clay. The substratum to a depth of 
65 inches is light olive gray and light gray clay. In some 
areas of similar included soils, weathered sedimentary 
rock is at a depth of 40 to 60 inches. 

Included in this unit are small areas of Bellpine, 
Hazelair, Panther, and Willakenzie soils. included areas 
make up about 15 percent of the total acreage. 

Permeability of this Dupee soil is moderately slow. 
Available water capacity is 9 to 13 inches. Effective 
rooting depth is 60 inches or more; however, penetration 
of roots is restricted by dense clay and a seasonal high 
water table. Runoff is slow to medium, and the hazard of 
erosion is slight to high. A seasonal high water table is at 
a depth of 1.5 to 3.0 feet from December to April. 

This unit is used mainly for hay and pasture, small 
grain, orchards, and limited timber production. It is also 
used for homesite development, wildlife habitat, and 
recreation. 

If this unit is used for hay and pasture, the main 
limitations are wetness and the moderately slow 
permeability of the subsoil. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. Å proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Proper grazing practices, 
weed control, and fertilizer are needed to ensure 
maximum quality of forage. 

If this unit is used for grain and orchard crops, the 
main limitations are wetness and slope. Drainage is 
needed if this unit is to be used to its maximum potential. 
Unless the unit is drained, long-lived, deep-rooted 
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37F—Flane gravelly loam, 25 to 50 percent slopes. 
This deep, well drained soil is on the side slopes of 
uplands. It formed in colluvium derived dominantly from 
basic igneous and tuffaceous rock and from breccia. The 
native vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,800 to 3,600 feet. The average annual 
precipitation is 70 to 90 inches, the average annual air 
temperature is 43 to 45 degrees F, and the average 
frost-free period is 90 to 120 days. 

Typically, the surface is covered with a mat of leaves, 
needles, and twigs about 1 inch thick. The surface layer 
is very dark grayish brown gravelly loam about 6 inches 
thick. The next layer is dark yellowish brown gravelly 
loam about 7 inches thick. The subsoil is brown and 
yellowish brown very cobbly silty clay loam about 24 
inches thick. The substratum to a depth of 60 inches or 
more is dark grayish brown extremely cobbly clay loam. 

Included in this unit are small areas of Apt, Cruiser, 
Dobbins, Kinney, Moe, Mulkey, Quartzville, and Zango 
soils and Flane soils that have slopes of less than 25 
percent or more than 50 percent. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Flane soil is moderate. Available 
water capacity is about 3 to 6 inches. Effective rooting 
depth is 60 inches or more. Runoff is medium to rapid, 
and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 130, the potential production 
per acre is 7,740 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 75,690 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 105. 
Douglas-fir, western hemlock, and western redcedar 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion and equipment limitations. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
Skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Wheeled and tracked equipment can be used in the 
more gently sloping areas, but cable yarding generally is 
safer and disturbs the soil less. Using standard wheeled 
and tracked equipment when the soil is moist causes 
rutting and compaction of the surface layer. Using 


Linn County Area, Oregon 


side slopes of uplands. It formed in colluvium derived 
dominantly from basic igneous and tuffaceous rock and 
from breccia. The native vegetation is mainly conifers, 
shrubs, and grasses. Elevation is 2,800 to 3,600 feet. 
The average annual precipitation is 70 to 90 inches, the 
average annual air temperature is 43 to 45 degrees F, 
and the average frost-free period is 90 to 120 days. 

Typically, the surface is covered with a mat of leaves, 
needles, and twigs about 1 inch thick. The surface layer 
is very dark grayish brown gravelly loam about 6 inches 
thick. The next layer is dark yellowish brown gravelly 
loam about 7 inches thick. The subsoil is brown and 
yellowish brown very cobbly silty clay loam about 24 
inches thick. The substratum to a depth of 60 inches or 
more is dark grayish brown extremely cobbly clay loam. 

Included in this unit are small areas of Apt, Cruiser, 
Dobbins, Kinney, Moe, Mulkey, Quartzville, and Zango 
soils and Flane soils that have slopes of more than 25 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Flane soil is moderate. Available 
water capacity is about 3 to 6 inches. Effective rooting 
depth is 60 inches or more. Runoff is slow to medium, 
and the hazard of erosion ís slight to high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 130, the potential production 
per acre is 7,740 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 75,690 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 105. 
Douglas-fir, western hemlock, and western redcedar 
commonly grow on this unit. The main concerns in 
producing and harvesting timber is equipment limitations. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction of the 
surface layer. Using vehicles that have large, low- 
pressure tires reduces damage to the soil and helps to 
maintain productivity. Snowpack limits the use of 
equipment and restricts access. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
Pacific rhododendron, red huckleberry, salal, tall blue 
huckleberry, trailing blackberry, vine maple, western 
brackenfern, and western swordfern. 

This map unit is in capability subclass Vle. 
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aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 105. 
Douglas-fir, western hemlock, and western redcedar 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion and equipment limitations. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are greater in the more steeply sloping areas. Snowpack 
limits the use of equipment and restricts access. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
Pacific rhododendron, red huckleberry, salai, tall blue 
huckleberry, trailing blackberry, vine maple, western 
brackenfern, and western swordfern. 

This map unit is in capability subclass Vile. 


38F—Flane-Moe gravelly loams, 25 to 50 percent 
slopes. This map unit is on the side slopes of uplands 
(fig. 6). The native vegetation is mainly conifers, shrubs, 
and grasses. Elevation is 2,800 to 3,600 feet. The 
average annual precipitation is 70 to 90 inches, the 
average annual air temperature is 43 to 45 degrees F, 
and the average frost-free period is 90 to 120 days. 

This unit is about 45 percent Flane gravelly loam and 
40 percent Moe gravelly loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Apt, Gruiser, 
Dobbins, Kinney, Mulkey, Quartzville, and Zango soils. 
Also included are Flane and Moe gravelly loams that 
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vehicles that have large, low-pressure tires reduces 
damage to the soil and helps to maintain productivity. 
Highlead logging or other logging systems that fully or 
partially suspend logs damage the soil less and generally 
are less costly than tractor systems. Road location and 
maintenance costs are greater in the more steeply 
sloping areas. Snowpack limits the use of equipment and 
restricts access. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
Pacific rhododendron, red huckleberry, salal, tall blue 
huckleberry, trailing blackberry, vine maple, western 
brackenfern, and western swordfern. 

This map unit is in capability subclass Vle. 


37G—Flane gravelly loam, 50 to 75 percent slopes. 
This deep, well drained soil is on the side slopes of 
uplands. It formed in colluvium derived dominantly from 
basic igneous and tuffaceous rock and from breccia. The 
native vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,800 to 3,600 feet. The average annual 
precipitation is 70 to 90 inches, the average annual air 
temperature is 43 to 45 degrees F, and the average 
frost-free period is 90 to 120 days. 

Typically, the surface is covered with a mat of leaves, 
needles, and twigs about 1 inch thick. The surface layer 
is very dark grayish brown gravelly loam about 6 inches 
thick. The next layer is dark yellowish brown gravelly 
loam about 7 inches thick. The subsoil is brown and 
yellowish brown very cobbly silty clay loam about 24 
inches thick. The substratum to a depth of 60 inches or 
more is dark grayish brown extremely cobbly clay loam. 

Included in this unit are small areas of Apt, Cruiser, 
Dobbins, Kinney, Moe, Mulkey, Quartzville, and Zango 
soils and Flane soils that have slopes of less than 50 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Flane soil is moderate. Available 
water capacity is about 3 to 6 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 130, the potential production 
per acre is 7,740 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 75,690 board feet 
(International rule, one-eighth-inch kerf) from an even- 
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Figure 6.—Typical area of Flane-Moe gravelly loams, 25 to 50 percent slopes, in right foreground. Detroit Reservoir is in left foreground, 
and Mt. Jefferson is in background. 


substratum to a depth of 60 inches or more is dark 
grayish brown extremely cobbly clay loam. 

Permeability of the Flane soil is moderate. Available 
water capacity is about 3 to 6 inches. Effective rooting 
depth is more than 60 inches. Runoff is medium to rapid, 
and the hazard of erosion is high. 

The Moe soil is deep and well drained. It formed in 
colluvium derived dominantly from tuffaceous rock and 
breccia. Typically, the surface is covered with a mat of 
needles, twigs, and leaves about 1 inch thick. The 


have slopes of less than 25 percent. Included areas 
make up about 15 percent of the total acreage. 

The Flane soil is deep and well drained. It formed in 
colluvium derived dominantly from basic igneous, and 
tuffaceous rock and from breccia. Typically, the surface 
is covered with a mat of leaves, needles, and twigs 
about 1 inch thick. The surface layer is very dark grayish 
brown gravelly loam about 6 inches thick. The next layer 
is dark yellowish brown gravelly loam about 7 inches 
thick. The subsoil is brown and yellowish brown very 
cobbly silty clay loam about 24 inches thick. The 
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areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
Pacific rhododendron, red huckleberry, salal, tall blue 
huckleberry, trailing blackberry, vine maple, western 
brackenfern, and western swordfern. 

This map unit is in capability subclass Vle. 


38G—Flane-Moe gravelly loams, 50 to 75 percent 
slopes. This map unit is on the side slopes of uplands. 
The native vegetation is mainly conifers, shrubs, and 
grasses. Elevation is 2,800 to 3,600 feet. The average 
annual precipitation is 70 to 90 inches, the average 
annual air temperature is 43 to 45 degrees F, and the 
average frost-free period is 90 to 120 days. 

This unit is about 45 percent Flane gravelly loam and 
40 percent Moe gravelly loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

included in this unit are small areas of Apt, Cruiser, 
Dobbins, Kinney, Mulkey, Quartzville, and Zango soils. 
Also included are Flane and Moe gravelly loams that 
have slopes of less than 50 percent. Included areas 
make up about 15 percent of the total acreage. 

The Flane soil is deep and well drained. It tormed in 
colluvium derived dominantly from basic igneous and 
tuffaceous rock and from breccia. Typically, the surface 
is covered with a mat of leaves, needles, and twigs 
about 1 inch thick. The surface layer is very dark grayish 
brown gravelly loam about 6 inches thick. The next layer 
is dark yellowish brown gravelly loam about 7 inches 
thick. The subsoil is brown and yellowish brown very 
cobbly silty clay loam about 24 inches thick. The 
substratum to a depth of 60 inches or more is dark 
grayish brown extremely cobbly clay loam. 

Permeability of the Flane soil is moderate. Available 
water capacity is about 3 to 6 inches. Effective rooting 
depth is 60 inches or more. Runoff is rapid, and the 
hazard of erosion is high. 

The Moe soil is deep and well drained. It formed in 
coliuvium derived dominantly from tuffaceous rock and 
breccia. Typically, the surface is covered with a mat of 
needles, twigs, and leaves about 1 inch thick. The 
surface layer is very dark grayish brown and very dark 
brown gravelly loam about 15 inches thick. The upper 9 
inches of the subsoil is dark brown silty clay loam, and 
the lower 37 inches is dark yellowish brown and dark 
brown silty clay. 

Permeability of the Moe soil is moderately slow. 
Available water capacity is about 10 to 12 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 
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surface layer is very dark grayish brown and very dark 
brown gravelly loam about 15 inches thick. The upper 9 
inches of the subsoil is dark brown silty clay loam, and 
the lower 37 inches is dark yellowish brown and dark 
brown silty clay. 

Permeability of the Moe soil is moderately slow. 
Available water capacity is about 10 to 12 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium to rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 130 for the Flane soil, the 
potential production per acre is 7,740 cubic feet from an 
even-aged, fully stocked stand of trees 60 years old or 
75,690 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
site index is 105. On the basis of a site index of 145 for 
the Moe soil, the potential production per acre is 9,170 
cubic feet from an even-aged, fully stocked stand of 
trees 60 years old or 82,080 board feet (International 
rule, one-eigth inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year curve, the mean site index is 115. Douglas-fir, 
western hemlock, and western redcedar commonly grow 
on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion, equipment 
limitations, and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Wheeled and tracked equipment can be used in the 
more gently sloping areas, but cable yarding generally is 
safer and disturbs the soil less. Using standard wheeled 
and tracked equipment when the soil is moist causes 
rutting and compaction of the surface layer. Using 
vehicles that have large, low-pressure tires reduces 
damage to the soil and helps to maintain productivity. 
Highlead logging or other logging systems that fully or 
partially suspend logs damage the soil less and generally 
are less costly than tractor systems. Road location and 
maintenance costs are greater in the more steeply 
sloping areas. Snowpack limits the use of equipment and 
restricts access. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants on the Moe soil. 
Undesirable plants can prevent or prolong natural or 
artificial reforestation. Competing weeds, brush, or trees 
can be controlled by spraying, cutting, girdling, or 
scarifying. Scarification is less suitable in the steeper 
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Elevation is 125 to 1,200 feet. The average annual 
precipitation is 40 to 80 inches, the average annual air 
temperature is 47 to 54 degrees F, and the average 
frost-free period is 160 to 210 days. 

This unit is about 50 percent Fluvents and 35 percent 
Fluvaquents. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Camas, 
Chehalis, Cloquato, McBee, and Newberg soils and 
Riverwash. Small areas of Abiqua, McAlpin, and Waldo 
soils are along the smaller streams. In some areas at 
elevations where rainfall is greater, Saturn soils are 
present in place of the other inclusions. Included areas 
make up about 15 percent of the total acreage. 

The Fluvents are highly variable. These soils are 
moderately well drained and well drained and formed in 
coarse textured and medium textured recent alluvium 
that has been stabilized by plant cover. The surface 
layer and subsoil are very dark brown, dark brown, or 
dark yellowish brown, highly stratified silt loam, sandy 
loam, or gravelly sandy foam that is as much as 0 
percent gravel. The substratum is loose gravel, 
extremely gravelly loamy sand, or extremely gravelly 
sand. 

The Fluvaquents are highly variable. These soils are 
poorly drained and formed in medium textured to 
moderately fine textured alluvium that has been 
stabilized by plant cover. The surface layer and subsoil 
are very dark grayish brown, dark grayish brown, dark 
gray, very dark gray, or gray, stratified silty clay loam to 
loam that is as much as 30 percent gravel. The 
substratum is stratified silt loam to sandy loam that is 0 
to 65 percent gravel and cobbles. 

Permeability is moderate to rapid. Available water 
capacity is highly variable. Runoff is slow, and the 
hazard of erosion is very high because of overflow. 

This unit is used mainly for wildlife habitat, limited 
timber production, and recreation. The main limitation is 
the hazard of flooding. 

Some areas of this unit produce marketable stands of 
timber, mainly black cottonwood, that can be harvested 
if the areas are protected from flooding. 

This unit is poorly suited to homesite, urban, and 
recreational development because of the hazard of 
flooding. 

This map unit is in capability subclass ۰ 


40G—Harrington-Klickitat complex, 50 to 75 
percent north slopes. This map unit is on north-facing 
slopes of uplands. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
800 to 2,700 feet. The average annual precipitation is 60 
to 90 inches, the average annual air temperature is 45 to 
52 degrees F, and the average frost-free period is 160 to 
200 days. 


Linn County Area, Oregon 


This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 130 for the Flane soil, the 
potential production per acre is 7,740 cubic feet from an 
even-aged, fully stocked stand of trees 60 years old or 
75,690 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
site index is 105. On the basis of a site index of 145 for 
the Moe soil, the potential production per acre is 9,120 
cubic feet from an even-aged, fully stocked stand of 
trees 60 years old or 82,080 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 115. Douglas- 
fir, western hemlock, and western redcedar commonly 
grow on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion, equipment 
limitations, and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are greater in the more steeply sloping areas. Snowpack 
limits the use of equipment and restricts access. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants on the Moe soil. 
Undesirable plants can prevent or prolong natural or 
artificial reforestation. Competing weeds, brush, or trees 
can be controlled by spraying, cutting, girdling, or 
scarifying. Scarification is less suitable in the steeper 
areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
Pacific rhododendron, red huckleberry, salal, tall blue 
huckleberry, trailing blackberry, vine maple, western 
brackenfern, and western swordfern. 

This map unit is in capability subclass Vile. 


39—Fluvents-Fluvaquents complex, nearly level. 
This map unit occurs as islands, bars, low flood plains, 
overflow channels, oxbows, and sloughs along major 
rivers and streams. The native vegetation is mainly 
scattered hardwoods, shrubs, grasses, and sedges. 


Soil Survey 


Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones on the surface may interfere with felling, 
yarding, and other operations involving the use of 
equipment on the Klickitat soil. Steepness of slope 
restricts the use of wheeled and tracked equipment on 
skid trails. Cable yarding generally is safer and disturbs 
the soil less. Highlead logging or other logging systems 
that fully or partially suspend logs are less damaging to 
the soil and generally are less costly than tractor 
systems. Road location and maintenance costs are 
greater in the more steeply sloping areas. 

The droughtiness of the surface layer and the large 
amount of rock fragments increase seedling mortality on 
the Harrington soil. To compensate for the higher 
mortality rate that can be expected, larger trees or more 
trees than normal can be planted. 

Because roots are restricted by the moderate depth to 
bedrock in the Harrington soil, trees on this soil are 
subject to windthrow. Trees commonly are subject to 
windthrow during periods when the soil is excessively 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Landsliding and slumping may occur when the soils in 
this unit become saturated and are disturbed by 
constructing roads or harvesting timber. 

Trees suitable for planting on the Harrington soil 
include Douglas-fir and grand fir. Trees suitable for 
planting on the Klickitat soil include Dougias-fir and 
western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, creambush 
oceanspray, red huckleberry, salal, thimbleberry, vine 
maple, western brackenfern, and western hazel. 

This map unit is in capability subclass Vils. 


41G—Harrington-Klickitat complex, 50 to 75 
percent south slopes. This map unit is on south-facing 
slopes of uplands. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
800 to 2,700 feet. The average annual precipitation is 60 
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This unit is about 45 percent Harrington gravelly loam 
and 40 percent Klickitat stony loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Blachly, 
Honeygrove, Kilchis, and Kinney soils. Also included are 
Harrington and Klickitat soils that have slopes of less 
than 50 percent. Included areas make up about 15 
percent of the total acreage. 

The Harrington soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
basic igneous rock. Typically, the surface is covered with 
a mat of leaves, twigs, and moss about 1 inch thick. The 
surface layer is dark reddish brown gravelly loam about 4 
inches thick. The upper 19 inches of the subsoil is dark 
reddish brown very gravelly clay loam, and the lower 11 
inches is dark reddish brown very cobbly loam. Basalt is 
at a depth of 34 inches. 

Permeability of the Harrington soil is moderately rapid. 
Available water capacity is about 2 to 5 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is high. 

The Klickitat soil is deep and well drained. It formed in 
colluvium derived dominantly from basic igneous rock. 
Typically, the surface is covered with a mat of needles, 
leaves, twigs, and moss about 1 inch thick. The surface 
layer is dark reddish brown stony loam about 9 inches 
thick. The subsoil is dark reddish brown very cobbly clay 
loam about 11 inches thick. The substratum to a depth 
of 56 inches is dark reddish brown very cobbly loam. 
Basalt is at a depth of 56 inches. 

Permeability of the Klickitat soil is moderate. Available 
water capacity is about 3 to 5 inches. Depth to hard 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production, wildlife 
habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140 for the Harrington soil, 
the potential production per acre is 8,700 cubic feet from 
an even-aged, fully stocked stand of trees 60 years old 
or 77,280 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
site index is 100. On the basis of a site index of 160 for 
the Klickitat soil, the potential production per acre is 
10,200 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 95,200 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 125. Douglas- 
fir, grand fir, and western hemlock commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
seedling mortality, the hazard of windthrow, and plant 
competition. 
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hazard of erosion, equipment limitations, seedling 
mortality, the hazard of windthrow, and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones on the surface may interfere with felling, 
yarding, and other operations involving the use of 
equipment on the Klickitat soil. Steepness of slope 
restricts the use of wheeled and tracked equipment on 
skid trails. Cable yarding generally is safer and disturbs 
the soil less. Highlead logging or other logging systems 
that fully or partially suspend logs damage the soil less 
and generally are less costly than tractor systems (fig. 
7). Road location and maintenance costs are greater in 
the more steeply sloping areas. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the moderate depth to 
bedrock in the Harrington soil, trees are subject to 
windthrow. Trees commonly are subject to windthrow 
during periods when the soil is excessively wet and the 
winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Landsliding and slumping may occur when the soils in 
this unit become saturated and are disturbed by 
constructing roads or harvesting timber. 

Trees suitable for planting on the Harrington soil 
include Douglas-fir and grand fir. Trees suitable for 
planting on the Klickitat soil include Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, creambush 
oceanspray, red huckleberry, salal, thimbleberry, vine 
maple, western brackenfern, and western hazel. 

This map unit is in capability subclass Vlls. 


Linn County Area, Oregon 


to 90 inches, the average annual air temperature is 45 to 
52 degrees F, and the average frost-free period is 160 to 
200 days. 

This unit is about 45 percent Harrington gravelly loam 
and 40 percent Klickitat stony loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Blachly, 
Honeygrove, Kilchis, and Kinney soils. Also included are 
Harrington and Klickitat soils that have slopes of less 
than 50 percent. Included areas make up about 15 
percent of the total acreage. 

The Harrington soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
basic igneous rock. Typically, the surface is covered with 
a mat of leaves, twigs, and moss about 1 inch thick. The 
surface layer is dark reddish brown gravelly loam about 4 
inches thick. The upper 19 inches of the subsoil is dark 
reddish brown very gravelly clay loam, and the lower 11 
inches is dark reddish brown very cobbly loam. Basalt is 
at a depth of 34 inches. 

Permeability of the Harrington soil is moderately rapid. 
Available water capacity is about 2 to 5 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is high. 

The Klickitat soil is deep and well drained. It formed in 
colluvium derived dominantly from basic igneous rock. 
Typically, the surface is covered with a mat of needles, 
leaves, twigs, and moss about 1 inch thick. The surface 
layer is dark reddish brown stony loam about 9 inches 
thick. The subsoil is dark reddish brown very cobbly clay 
loam about 11 inches. The substratum to a depth of 56 
inches is dark reddish brown very cobbly loam. Basalt is 
at a depth of 56 inches. 

Permeability of the Klickitat soil is moderate. Available 
water capacity is about 3 to 5 inches. Depth to hard 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140 for the Harrington soil, 
the potential production per acre is 8,700 cubic feet from 
an even-aged, fully stocked stand of trees 60 years old 
or 77,280 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
site index is 100. On the basis of a site index of 145 for 
the Klickitat soil, the potential production per acre is 
9,120 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 82,080 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 110. Douglas- 
fir and grand fir commonly grow on this unit. The main 
concerns in producing and harvesting timber are the 
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Figure 7.—Balloon logged area of Harrington-Klickitat complex, 50 to 75 percent south slopes. 


This unit is about 50 percent Harrington gravelly loam 
and 35 percent Rock outcrop. The componenis of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Kilchis and 
Klickitat soils and Harrington soils that have slopes of 
less than 50 percent. Included areas make up about 15 
percent of the total acreage. 


42H—Harrington-Rock outcrop complex, 50 to 90 
percent slopes. This map unit is on the side slopes of 
uplands. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 800 to 
2,700 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 52 
degrees F, and the average frost-free period is 160 to 
200 days. 
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expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the moderate depth to 
bedrock in the Harrington soil, trees are subject to 
windthrow. Trees commonly are subject to windthrow 
during periods when the soil is excessively wet and the 
winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Landsliding and slumping may occur when the 
Harrington soil becomes saturated and is disturbed by 
constructing roads or harvesting timber. 

Trees suitable for planting on the Harrington soil 
include Douglas-fir and grand fir. 

The understory vegetation commonly growing on the 
Harrington soil includes red huckleberry, salal, vine 
maple, and western swordfern. 

This map unit is in capability subclass ۰ 


43B—Hazelair silty clay loam, 2 to 7 percent 
slopes. This moderately deep, moderately well drained 
to somewhat poorly drained soil is on low foothills 
adjacent to the Willamette Valley. It formed in stratified, 
medium textured and moderately fine textured colluvium 
derived from mixed sources overlying older, very clayey 
material of unknown origin and underlain by sedimentary 
rock. The vegetation in areas not cultivated is mainly 
hardwoods, some conifers, shrubs, and grasses. 
Elevation is 300 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 5 inches thick. The subsoil is very 
dark grayish brown silty clay about 10 inches thick. The 
substratum is variegated yellowish brown and light 
yellowish brown, mottled clay about 19 inches thick. 
Weathered siltstone is at a depth of 34 inches. 

Included in this unit are small areas of Dixonville, 
Philomath, Dupee, and Panther soils and Hazelair soils 
that have slopes of more than 7 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Hazelair soil is very slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow, and the hazard of erosion is slight. A 
seasonal high water table is at a depth of 1 foot to 2 
feet from December to April. 

This unit is used mainly for hay, pasture, limited small 
grain, and grass seed. It is also used for homesite 
development, wildlife nabitat, and recreation. 


Linn County Area, Oregon 


The Harrington soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
basic igneous rock. Typically, the surface is covered with 
a mat of leaves, twigs, and moss about 1 inch thick. The 
surface layer is dark reddish brown gravelly loam about 4 
inches thick. The upper 19 inches of the subsoil is dark 
reddish brown very gravelly clay loam, and the lower 11 
inches is dark reddish brown very cobbly loam. Basalt is 
at a depth of 34 inches. 

Permeability of the Harrington soil is moderately rapid. 
Available water capacity is about 2 to 5 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is high. 

The unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

The Harrington soil is suited to the production of 
Douglas-fir. On the basis of a site index of 140, the 
potential production per acre is 8,700 cubic feet from an 
even-aged, fully stocked stand of trees 60 years old or 
77,280 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
site index is 100. Douglas-fir and grand fir commonly 
grow on this soil. The main concerns in producing and 
harvesting timber are the hazard of erosion, equipment 
limitations, seedling mortality, the hazard of windthrow, 
plant competition, and the areas of Rock outcrop. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
Soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Areas of Rock outcrop can interfere with felling, 
yarding and other operations involving the use of 
equipment on this unit. Steepness of slope restricts the 
use of wheeled and tracked equipment on skid trails. 
Cable yarding generally is safer and disturbs the soil 
less. Highlead logging or other logging systems that fully 
or partially suspend logs damage the soil less and 
generally are less costly than tractor systems. Road 
location and maintenance costs are greater in the more 
Steeply sloping areas. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
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43D—Hazelair silty clay loam, 7 to 20 percent 
slopes. This moderately deep, moderately well drained 
to somewhat poorly drained soil is on low foothills 
adjacent to the Willamette Valley. It formed in stratified, 
medium textured and moderately fine textured colluvium 
derived from mixed sources and overlying older, very 
clayey material of unknown origin underlain by 
sedimentary rock. The vegetation in areas not cultivated 
is mainly hardwoods, limited conifers, shrubs, and 
grasses. Elevation is 300 to 1,400 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 5 inches thick. The subsoil is very 
dark grayish brown silty clay about 10 inches thick. The 
substratum is variegated yellowish brown and light 
yellowish brown, mottled clay about 19 inches thick. 
Weathered siltstone is at a depth of 34 inches. 

Included in this unit are small areas of Dixonville, 
Philomath, Dupee, and Panther soils and Hazelair soils 
that have slopes of less than 7 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Hazelair soil is very slow. Available 
water capacity is about 3 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is medium, and the hazard of erosion is moderate 
to high. A seasonal high water table is at a depth of 1 
foot to 2 feet from December to April. 

This unit is used mainly for hay, pasture, and grass 
seed. It is also used for homesite development, wildlife 
habitat, and recreation. 

If this unit is used for crops, the main limitations are 
wetness, very slow permeability, and high clay content of 
the soil. Drainage is needed if this unit is to be used to 
its maximum potential. If a suitable outlet is available, 
subsurface drainage can be used to reduce wetness. 
Drainage is difficult and expensive because the dense 
clay requires close spacing of the tile drains. This unit 
generally is not suitable for deep-rooted perennial crops, 
because adequate drainage usually cannot be 
maintained in winter and spring. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet can reduce soil tilth 
and destroy structure, resulting in excessive runoff and 
increased erosion. Runoff and erosion can be controlled 
by managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. Grazing 
when the soil is wet results in compaction of the surface 
layer, poor tilth, and excessive runoff. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. All tillage should be on 
the contour or across the slope. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
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If this unit is used for crops, the main limitations are 
wetness, very slow permeability, and high clay content of 
the soil. Drainage is needed if this soil is to be used to 
its maximum potential. If a suitable outlet is available, 
subsurface drainage can be used to reduce wetness. 
Drainage is difficult and expensive because the dense 
clay requires close spacing of the tile drains. The unit 
generally is not suitable for deep-rooted perennial crops, 
because adequate drainage usually cannot be 
maintained in winter and spring. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet can reduce soil tilth 
and destroy structure, resulting in excessive runoff and 
increased erosion. Runoff and erosion can be controlled 
by managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. Grazing 
when the soil is wet results in compaction of the surface 
layer, poor tilth, and excessive runoff. Proper stocking 
rates, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen, and legumes 
respond to phosphorus, boron, sulfur, and lime. Where 
stubble muiching is practiced or crop residue is used, 
additional nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness, very slow permeability, depth to 
bedrock, low soil strength, and shrink-swell potential. 
Drainage is needed if roads and building foundations are 
constructed. Wetness can be reduced by installing drain 
tile around footings. 

This unit is not suited to septic tank absorption fields 
because of wetness and very slow permeability, which 
adversely affect the treatment and absorption processes. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Cutbanks are not stable and are subject to slumping. 
Roads need to be provided with large amounts of base 
rock to prevent settling. If buildings are constructed on 
this unit, properly designing foundations and footings and 
diverting runoff away from the buildings help to prevent 
structural damage because of shrinking and swelling. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This unit is poorly suited to the production of Douglas- 
fir. Douglas-fir trees grown on this unit generally do not 
produce good saw logs, but they can be used for poles 
or pulp. The trees grow well until they are about 35 
years old, at which time the root system becomes 
restricted by the clay and high water table and the trees 
become highly susceptible to root rot and windthrow. 

This map unit is in capability subclass Ille. 
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Permeability of this Heniine soil is moderately rapid. 
Available water capacity is about 1 to 3 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is slow to medium, and the hazard of 
erosion is moderate to high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 135, the potential production 
per acre is 7,320 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 69,840 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. Douglas- 
fir, western hemlock, and noble fir commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
seedling mortality, and the hazard of windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

Stones on the surface can interfere with felling, 
yarding, and operations involving the use of equipment. 
Using standard wheeled and tracked equipment when 
the soil is dry causes rutting and displacement of the 
surface layer. Using vehicles that have large, low- 
pressure tires reduces damage to the soil and helps to 
maintain productivity. Snowpack limits the use of 
equipment and restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Undesirable plants may prolong natural or artificial 
reforestation. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, and noble fir. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
cascade Oregon-grape, and Pacific rnododendron. 

This map unit is in capability subclass Vis. 
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grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen, and legumes 
respond to phosphorus, boron, sulfur, and lime. Where 
stubble mulching is practiced or crop residue is used, 
additional nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness, very slow permeability, depth to 
bedrock, slope, low soil strength, and shrink-swell 
potential. Drainage is needed if roads and building 
foundations are constructed. Wetness can be reduced 
by installing drain tile around footings. 

This unit is not suited to septic tank absorption fields 
because of wetness and very slow permeability, which 
adversely affect the treatment and absorption processes. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Cutbanks are not stable and are subject to slumping. 
Roads need to be provided with large amounts of base 
rock to prevent settling. If buildings are constructed on 
this unit, properly designing foundations and footings and 
diverting runoff away from the buildings help to prevent 
structural damage because of shrinking and swelling. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This unit is poorly suited to the production of Douglas- 
fir. Douglas-fir trees grown on this unit generally do not 
produce good saw logs, but they can be used for posts 
or pulp. The trees grow well until they are about 35 
years old, at which time the root system becomes 
restricted by the clay and high water table and the trees 
become highly susceptible to root rot and windthrow. 

This map unit is in capability subclass IVe. 


44E—Henline very stony sandy loam, 6 to 30 
percent slopes. This moderately deep, well drained soil 
is on ridgetops and side slopes of uplands. It formed in 
colluvium derived dominantly from basic igneous rock. 
The native vegetation is mainly conifers, shrubs, and 
grasses. Elevation is 2,700 to 4,700 feet. The average 
annual precipitation is 70 to 120 inches, the average 
annual air temperature is 41 to 45 degrees F, and the 
average frost-free period is 80 to 110 days. 

Typically, the surface layer is very dark grayish brown 
very stony sandy loam about 5 inches thick. The next 
layer is very dark grayish brown and dark brown very 
cobbly sandy loam about 14 inches thick. The 
substratum is dark yellowish brown very cobbly sandy 
loam about 9 inches thick. Basalt is at a depth of 28 
inches. 

Included in this unit are small areas of Bensley, 
Cruiser, Hummington, and Keel soils, Rock outcrop, 
Yellowstone soils, and Henline soils that have slopes of 
more than 30 percent. Included areas make up about 15 
percent of the total acreage. 


Soil Survey 


sloping areas. Snowpack limits the use of equipment and 
restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Undesirable plants may prolong natural or artificial 
reforestation. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 
Scarification is less suitable in the steeper areas 
because of increased expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, and nobie fir. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
cascade Oregon-grape, and Pacific rhododendron. 

This map unit is in capability subclass Vis. 


44G--Henline very stony sandy loam, 55 to 80 
percent slopes. This moderately deep, well drained soil 
is on the side slopes of uplands. It formed in colluvium 
derived dominantly from basic igneous rock. The native 
vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,700 to 4,700 feet. The average annual 
precipitation is 70 to 120 inches, the average annual air 
temperature is 41 to 45 degrees F, and the average 
frost-free period is 80 to 110 days. 

Typically, the surface layer is very dark grayish brown 
very stony sandy loam about 5 inches thick. The next 
layer is very dark grayish brown and dark brown very 
cobbly sandy loam about 14 inches thick. The 
substratum is dark yellowish brown very cobbly sandy 
loam about 9 inches thick. Fractured basalt is at a depth 
of 28 inches. 

Included in this unit are small areas of Bensley, 
Cruiser, Hummington, and Keel soils, Rock outcrop, 
Yellowstone soils, and Henline soils that have slopes of 
less than 55 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Henline soil is moderately rapid. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 135, the potential production 
per acre is 7,320 cubic feet from an even-aged, fully 
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44F—Henline very stony sandy loam, 30 to 55 
percent slopes. This moderately deep, well drained soil 
is on the side slopes of uplands. It formed in colluvium 
derived dominantly from basic igneous rock. The native 
vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,700 to 4,700 feet. The average annual 
precipitation is 70 to 120 inches, the average annual air 
temperature is 41 to 45 degrees F, and the average 
frost-free period is 80 to 110 days. 

Typically, the surface layer is very dark grayish brown 
very stony sandy loam about 5 inches thick. The next 
layer is very dark grayish brown and dark brown very 
cobbly sandy loam about 14 inches thick. The 
substratum is dark yellowish brown very cobbly sandy 
loam about 9 inches thick. Basalt is at a depth of 28 
inches. 

Included in this unit are small areas of Bensley, 
Cruiser, Hummington, and Keel soils, Rock outcrop, 
Yellowstone soils, and Henline soils that have slopes of 
less than 30 percent or more than 55 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Hentine soil is moderately rapid. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is medium to rapid, and the 
hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 135, the potential production 
per acre is 7,320 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 69,840 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. Douglas- 
fir, western hemlock, and noble fir commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
seedling mortality, and the hazard of windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Stones on the surface can interfere with felling, 
yarding, and operations involving the use of equipment. 
Highlead logging or other logging systems that fully or 
partially suspend logs damage the soil less and generally 
are less costly than tractor systems. Road location and 
maintenance costs are greater in the more steeply 
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conifers, shrubs, and grasses. Elevation is 2,700 to 
5,000 feet. The average annual precipitation is 70 to 120 
inches, the average annual air temperature is 41 to 45 
degrees F, and the average frost-free period is 70 to 110 
days. 

This unit is about 35 percent Henline very stony sandy 
loam, 30 percent Yellowstone stony loam, and 20 
percent Rock outcrop. The componenis of this unit are 
so intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bensley, 
Hummington, Keel, and Valsetz soils. Also included are 
Henline and Yellowstone soils that have slopes of less 
than 25 percent or more than 50 percent. Included areas 
make up about 15 percent of the total acreage. 

The Henline soil is moderately deep and well drained. 
It formed in colluvium derived dominantly from basic 
igneous rock. Typically, the surface layer is very dark 
grayish brown very stony sandy loam about 5 inches 
thick. The next layer is very dark grayish brown and dark 
brown very cobbly sandy loam about 14 inches thick. 
The substratum is dark yellowish brown very cobbly 
sandy loam about 9 inches thick. Fractured basalt is at a 
depth of 28 inches. 

Permeability of the Henline soil is moderately rapid. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is medium to rapid, and the 
hazard of erosion is high. 

The Yellowstone soil is shallow and somewhat 
excessively drained. It formed in colluvium derived 
dominantly from basic igneous rock. Typically, the 
surface is covered with a mat of leaves, needles, and 
moss about 1 inch thick. The surface layer is dark brown 
stony loam about 5 inches thick. The next layer is dark 
brown very stony sandy loam about 7 inches thick. The 
substratum is dark brown extremely stony sandy loam 
about 6 inches thick. Basalt is at a depth of 18 inches. 

Permeability of the Yellowstone soil is moderately 
rapid. Available water capacity is about 1 inch to 2 
inches. Depth to hard bedrock and effective rooting 
depth are 10 to 20 inches. Runoff is medium to rapid, 
and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation (fig. 
8). 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 135 for the Henline 
soil, the potential production per acre is 7,320 cubic feet 
from an even-aged, fully stocked stand of trees 60 years 
old or 69,840 board feet (International rule, one-eighth- 
inch kerf) from an even-aged, fully stocked stand of 
trees 90 years old. On the basis of a site index of 80 for 
the Yellowstone soil, the potential production per acre is 
3,920 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 22,990 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
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Stocked stand of trees 60 years old or 69,840 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. Douglas- 
fir, western hemlock, and noble fir commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
seedling mortality, and the hazard of windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Stones on the surface can interfere with felling, 
yarding, and operations involving the use of equipment. 
Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are greater in the more steeply sloping areas. Snowpack 
limits the use of equipment and restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Undesirable plants may prolong natural or artificial 
reforestation. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 
Scarification is less suitable in the steeper areas 
because of increased expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, and noble fir. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
cascade Oregon-grape, and Pacific rhododendron. 

This map unit is in capability subclass 5۰ا۷۱‎ 


45F—Henline-Yellowstone-Rock outcrop complex, 
25 to 50 percent slopes. This map unit is on the side 
slopes of uplands. The native vegetation is mainly 
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Figure 8.—Black-tailed deer in an area of Henline-Yellowstone-Rock outcrop complex, 25 to 50 percent slopes. 


Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Stones on the surface and areas of Rock outcrop can 
interfere with felling, yarding, and other operations 
involving the use of equipment. Wheeled and tracked 
equipment can be used in the more gently sloping areas, 
but cable yarding generally is safer and disturbs the soil 
less. Highlead logging or other logging systems that fully 
or partially suspend logs damage the soil less and 
generally are less costly than tractor systems. Road 
location and maintenance costs are greater in the more 
steeply sloping areas. Snowpack limits the use of 
equipment and restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 


stocked stand of trees 110 years old. Douglas-fir, 
western hemlock, mountain hemlock, western white pine, 
and noble fir commonly grow on this unit. The main 
concerns in producing and harvesting timber are the 
hazard of erosion, equipment limitations, seedling 
mortality, the hazard of windthrow, and the areas of 
Rock outcrop. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
Skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
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The Yellowstone soil is shallow and somewhat 
excessively drained. It formed in colluvium derived 
dominantly from basic igneous rock. Typically, the 
surface is covered with a mat of leaves, needles, and 
moss about 1 inch thick. The surface layer is dark brown 
stony loam about 5 inches thick. The next layer is dark 
brown very stony sandy loam about 7 inches thick. The 
substratum is dark brown extremely stony sandy loam 
about 6 inches thick. Basalt is at a depth of 18 inches. 

Permeability of the Yellowstone soil is moderately 
rapid. Available water capacity is about 1 inch to 2 
inches. Depth to hard bedrock and effective rooting 
depth are 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used mainly for timber production. li is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 135 for the Henline 
soil, the potential production per acre is 7,320 cubic feet 
from an even-aged, fully stocked stand of trees 60 years 
old or 69,840 board feet (International rule, one-eighth- 
inch kerf) from an even-aged, fully stocked stand of 
trees 90 years old. On the basis of a site index of 80 for 
the Yellowstone soil, the potential production per acre is 
3,920 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 22,990 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 110 years old. Douglas-fir, 
western hemlock, mountain hemlock, western white pine, 
and noble fir commonly grow on this unit. The main 
concerns in producing and harvesting timber are the 
hazard of erosion, equipment limitations, seedling 
mortality, the hazard of windthrow, and the areas of 
Rock outcrop. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Stones on the surface and areas of Rock outcrop can 
interfere with felling, yarding, and other operations 
involving the use of equipment on this unit. Steepness of 
slope restricts the use of wheeled and tracked 
equipment on skid trails. Cable yarding generally is safer 
and disturbs the soil less. Highlead logging or other 
logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
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droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the limited depth to 
bedrock in this unit, trees are subject to windthrow. 
Windthrow is a hazard when the soil is wet and the 
winds are strong. 

Undesirable plants may prolong natural or artificial 
reforestation. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 
Scarification is less suitable in the steeper areas 
because of increased expense and soil displacement. 

Trees suitable for planting on the Henline and 
Yellowstone soils include Douglas-fir, western hemlock, 
mountain hemlock, and noble fir. 

The understory vegetation commonly growing on the 
Henline and Yellowstone soils includes common 
beargrass, tall blue huckleberry, cascade Oregon-grape, 
Pacific rhododendron, and western swordfern. 

This map unit is in capability subclass VIIs. 


45H—Henline-Yellowstone-Rock outcrop complex, 
50 to 90 percent slopes. This map unit is on ridgetops 
and side slopes of uplands. The native vegetation is 
mainly conifers, shrubs, and grasses. Elevation is 2,700 
to 5,000 feet. The average annual precipitation is 70 to 
120 inches, the average annual air temperature is 41 to 
45 degrees F, and the average frost-free period is 70 to 
110 days. 

This unit is about 35 percent Henline very stony sandy 
loam, 30 percent Yellowstone stony loam, and 20 
percent Rock outcrop. The components of this unit are 
so intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Bensley, 
Hummington, Keel, and Valsetz soils. Also included are 
Henline and Yellowstone soils that have slopes of less 
than 50 percent. Included areas make up about 15 
percent of the total acreage. 

The Henline soil is moderately deep and well drained. 
It formed in colluvium derived dominantly from basic 
igneous rock. Typically, the surface layer is very dark 
grayish brown very stony sandy loam about 5 inches 
thick. The next layer is very dark grayish brown and dark 
brown very cobbly sandy loam about 14 inches thick. 
The substratum is dark yellowish brown very cobbly 
sandy loam about 9 inches thick. Fractured basalt is at a 
depth of 28 inches. 

Permeability of the Henline soil is moderately rapid. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 
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slight. ۸ seasonal high water table is at a depth of 1.0 
foot to 1.5 feet from November to May. 

This unit is used mainly for hay, pasture, small grain, 
and grass seed. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitation is 
wetness. Most climatically adapted crops can be grown if 
artificial drainage is provided. If a suitable outlet is 
available, subsurface drainage can be used to reduce 
wetness. Drainage is difficult and expensive because the 
dense clay requires close spacing of the tile drains. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Grazing when the soil is moist results 
in compaction of the surface layer, poor tilth, and 
excessive runoff. ۸ proper stocking rate, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. Because of the very 
slow permeability of the soil, the application of water 
should be regulated so that water does not stand on the 
surface and damage the crops. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
To minimize damage to crops and compaction of the 
Soil, vehicles that have large, low-pressure tires should 
be used to apply fertilizer early in spring. Grasses and 
small grain respond to nitrogen, and legumes respond to 
phosphorus, boron, sulfur, and lime. Where stubble 
mulching is practiced or crop residue is used, additional 
nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness, very slow permeability, shrink- 
swell, and low soil strength. 

This unit is not suited to septic tank absorption fields 
because of wetness and very slow permeability, which 
adversely affect the treatment and absorption processes. 

If buildings are constructed on the soil in this unit, 
using properly designed foundations and footings and 
diverting runoff away from the buildings help to prevent 
structural damage as a result of shrinking and swelling. 
Roads should be designed to offset the limited ability of 
the soil in this unit to support a load. 

This map unit is in capability subclass Iliw. 


47C—Honeygrove silty clay loam, 3 to 12 percent 
slopes. This deep, well drained soil is on the broad, 
rolling bench tops of uplands. It formed in residuum and 
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are greater in the more steeply sloping areas. Snowpack 
limits the use of equipment and restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the limited depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Undesirable plants may prolong natural or artificial 
reforestation. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 
Scarification is less suitable in the steeper areas 
because of increased expense and soil displacement. 

Trees suitable for planting on the Henline and 
Yellowstone soils include Douglas-fir, western nemlock, 
mountain hemlock, and noble fir. 

The understory vegetation commonly growing on the 
Henline and Yellowstone soils includes common 
beargrass, tall blue huckleberry, cascade Oregon-grape, 
Pacific rhododendron, and western swordfern. 

This map unit is in capability subclass Vlis. 


46—Holcomb silt loam. This deep, somewhat poorly 
drained soil is in slightly convex areas on broad valley 
terraces of the Willamette Valley. It formed in silty and 
clayey alluvium derived from mixed sources. Slope is 0 
to 3 percent. The vegetation in areas not cultivated is 
mainly hardwoods, shrubs, and grasses. Elevation is 200 
to 400 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick over very dark grayish 
brown, mottled silty clay loam about 14 inches thick. The 
subsurface layer is dark grayish brown, mottled silty clay 
loam about 6 inches thick. The subsoil is grayish brown, 
mottled clay and silty clay 20 inches thick. The 
substratum to a depth of 60 inches or more is dark 
grayish brown silty clay loam. 

Included in this unit are small areas of Amity, Concord, 
Dayton, Willamette, and Woodburn soils. Also included 
are small areas of Holcomb soils that have a gravelly 
substratum and are at an elevation of more than 305 
feet. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Holcomb soil is very slow. 
Available water capacity is about 6 to 9 inches. Effective 
rooting depth is 60 inches or more; however, penetration 
of roots is restricted by dense clay and a seasonal high 
water table. Runoff is slow, and the hazard of erosion is 
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Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 165, the potential production 
per acre is 10,560 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 99,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year curve, the mean site index is 135. 
Douglas-fir, western hemlock, and grand fir commonly 
grow on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion and plant 
competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Logging roads, 
skid trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 
Proper design of road drainage systems and care in the 
placement of culverts help to control erosion. Because 
spoil from excavations is subject to rill and gully erosion 
and to sloughing, it should be seeded to permanent 
plant cover. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Using vehicles that have large, low-pressure 
tires reduces damage to the soil and helps to maintain 
productivity. Ripping skid trails and landings when the 
soil is dry improves the growth of trees. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes creambush oceanspray, western hazel, vine 
maple, cascade Oregon-grape, trailing blackberry, and 
salal. 

If this unit is used for homesite development, the main 
limitations are moderately slow permeability, low soil 
strength, and shrink-swell potential. 

Septic tank absorption fields may function poorly in 
winter. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. Interceptor ditches for diverting 
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colluvium derived dominantly from sedimentary, basic 
igneous, or tuffaceous rock. The vegetation in areas not 
cultivated is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 700 to 2,400 feet. The average 
annual precipitation is 60 to 90 inches, the average 
annual air temperature is 48 to 52 degrees F, and the 
average frost-free period is 160 to 200 days. 

Typically, the surface is covered with a mat of 
needles, leaves, and moss about 1 inch thick. The 
surface layer is dark reddish brown silty clay loam about 
13 inches thick. The subsoil is dark reddish brown silty 
clay about 42 inches thick. The substratum to a depth of 
75 inches is strong brown silty clay. In some areas of 
similar included soils, the surface layer is cobbly silty 
clay loam. 

Included in this unit are small areas of Apt, Cumley, 
McDuff, and Peavine soils and Honeygrove soils that 
have slopes of more than 12 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Honeygrove soil is moderately 
slow. Available water capacity is about 8 to 10 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow to medium, and the hazard of erosion is slight to 
moderate. 

This unit is used mainly for hay, pasture, limited small 
grain and orchards, Christmas trees, and timber 
production. It is also used for homesite development, 
wildlife habitat, and recreation. 

This unit provides forage for livestock. If it is used for 
hay and pasture, the main limitation is the clayey texture 
of the soil. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. A proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. 

Fertilizer is needed to ensure optimum growth of 
grasses and legumes. Pasture grasses respond to 
nitrogen, and legumes respond to phosphorus, boron, 
sulfur, and lime. 

This unit is suited to most climatically adapted crops. It 
is limited mainly by the clayey texture of the surface 
layer. 

In summer, irrigation is needed for maximum 
production of most crops. Water for irrigation is often not 
available; when available, however, it is stored in 
reservoirs. Suitable sites for reservoirs are limited. Only a 
few areas are irrigated by sprinklers. 

Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. All tillage should be on the contour or 
across the slope. 
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When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Logging roads, 
skid trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 
Proper design of road drainage systems and care in the 
placement of culverts help to control erosion. Because 
spoil from excavations is subject to rill and gully erosion 
and to sloughing, it should be seeded to permanent 
plant cover. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Using vehicles that have large, low-pressure 
tires reduces damage to the soil and helps to maintain 
productivity. Ripping skid trails and landings when the 
soil is dry improves the growth of trees. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes creambush oceanspray, western hazel, vine 
maple, cascade Oregon-grape, trailing blackberry, and 
salal. 

If this unit is used for homesite development, the main 
limitations are moderately slow permeability, slope, and 
low soil strength. 

Septic tank absorption fields may function poorly in 
winter. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. Interceptor ditches for diverting 
subsurface water improve the operation of septic tank 
absorption fields. Slope is a concern in installing septic 
tank absorption fields. Absorption lines should be 
installed on the contour. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Cutbanks may not be stable and can be subject to 
slumping when saturated because of the very plastic 
subsoil. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. The high 
content of clay in the subsoil makes it necessary to 
reinforce foundations and footings for buildings. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass Vle. 
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subsurface water improve the operation of septic tank 
absorption fields. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. The high 
content of clay in the subsoil makes it necessary to 
reinforce foundations and footings for buildings. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass Vle. 


47D—Honeygrove silty clay loam, 12 to 25 percent 
slopes. This deep, well drained soil is on the broad, 
rolling bench tops and side slopes of uplands. It formed 
in colluvium derived dominantly from sedimentary, basic 
igneous, or tuffaceous rock. The vegetation in areas not 
cultivated is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 700 to 2,400 feet. The average 
annual precipitation is 60 to 90 inches, the average 
annual air temperature is 48 to 52 degrees F, and the 
average frost-free period is 160 to 200 days. 

Typically, the surface is covered with a mat of 
needles, leaves, and moss about 1 inch thick. The 
surface layer is dark reddish brown silty clay loam about 
13 inches thick. The subsoil is dark reddish brown silty 
clay about 42 inches thick. The substratum to a depth of 
75 inches is strong brown silty clay. In some areas of 
similar included soils, the surface layer is cobbly silty 
clay loam. 

Included in this unit are small areas of Apt, Cumley, 
McDuff, and Peavine soils and Honeygrove soils that 
have slopes of less than 12 percent or more than 25 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Honeygrove soil is moderately 
slow. Available water capacity is about 8 to 10 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of erosion is moderate to high. 

This unit is used mainly for timber production. It is also 
used for limited homesite development, wildlife habitat, 
water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 165, the potential production 
per acre is 10,560 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 99,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fuily stocked stand of trees 80 years old. On the 
basis of a 50-year curve, the mean site index is 135. 
Douglas-fir, western hemlock, and grand fir commonly 
grow on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion and plant 
competition. 


81 


generally is safer and disturbs the soil less. Using 
vehicles that have large, low-pressure tires reduces 
damage to the soil and helps to maintain productivity. 
Highlead logging or other logging systems that fully or 
partially suspend logs are less damaging to the soil and 
generally are less costly than tractor systems. Road 
location and maintenance costs are greater in the more 
steeply sloping areas. 

The soil in this unit is subject to landsliding and 
slumping when saturated and disturbed by constructing 
roads or harvesting timber. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. Because plant 
competition is greater in areas on north- and east-facing 
slopes, it may be necessary to plant larger trees in these 
areas. 

Trees suitable for planting include Douglas-fir and 
western hemlock. 

The understory vegetation commonly growing on this 
unit includes creambush oceanspray, western hazel, vine 
maple, cascade Oregon-grape, trailing blackberry, and 
salal. 

This map unit is in capability subclass Vie. 


49F—Honeygrove silty clay loam, 25 to 50 percent 
south slopes. This deep, well drained soil is on south- 
facing slopes of uplands. It formed in colluvium derived 
dominantly from sedimentary, basic igneous, and 
tuffaceous rock. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 700 to 
2,400 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 48 to 52 
degrees F, and the average frost-free period is 160 to 
200 days. 

Typically, the surface is covered with a mat of 
needles, leaves, and moss about 1 inch thick. The 
surface layer is dark reddish brown silty clay loam about 
13 inches thick. The subsoil is dark reddish brown silty 
clay about 42 inches thick. The substratum to a depth of 
75 inches is strong brown silty clay. In some areas of 
similar included soils, the surface layer is cobbly silty 
clay loam. 

Included in this unit are small areas of Apt, Cumley, 
McDuff, and Peavine soils and Honeygrove soils that 
have slopes of less than 25 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Honeygrove soil is moderately 
slow. Available water capacity is about 8 to 10 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium to rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 
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48F—Honeygrove silty clay loam, 25 to 50 percent 
north slopes. This deep, well drained soil is on north- 
facing slopes of uplands. It formed in colluvium derived 
dominantly from sedimentary, basic igneous, and 
tuffaceous bedrock. The vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 700 to 
2,400 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 48 to 52 
degrees F, and the average frost-free period is 160 to 
200 days. 

Typically, the surface is covered with a mat of 
needles, leaves, and moss about 1 inch thick. The 
surface layer is dark reddish brown silty clay loam about 
13 inches thick. The subsoil is dark reddish brown silty 
clay about 42 inches thick. The substratum to a depth of 
75 inches is strong brown silty clay. In some areas of 
similar included soils, the surface layer is cobbly silty 
clay loam. 

Included in this unit are small areas of Apt, Cumley, 
McDuff, and Peavine soils and Honeygrove soils that 
have slopes of less than 25 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Honeygrove soil is moderately 
slow. Available water capacity is about 8 to 10 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium to rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 165, the potential production 
per acre is 10,560 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 99,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year curve, the mean site index is 135. 
Douglas-fir, western hemlock, and grand fir commonly 
grow on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion, equipment 
limitations, and plant competition. 

When harvesting timber on this unit, management that 
minimizes erosion is essential. Steep yarding paths, skid 
trails, and fírebreaks are subject to rilling and gullying 
unless they are provided with adequate water bars or are 
protected by plant cover, or both. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
Soil and to the plant cover downslope of roadbuilding 
sites. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. Wheeled and tracked equipment can be used in 
the more gently sloping areas, but cable yarding 
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The understory vegetation commonly growing on this 
unit includes creambush oceanspray, western hazel, vine 
maple, cascade Oregon-grape, trailing blackberry, and 
salal. 

This map unit is in capability subclass Vle. 


50D—Hummington very gravelly loam, 5 to 25 
percent slopes. This moderately deep, well drained soil 
is on narrow to broad ridgetops and on deeply dissected 
side slopes of uplands. It formed in colluvium derived 
dominantly from basic igneous rock. The native 
vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 3,000 to 4,700 feet. The average annual 
precipitation is 70 to 100 inches, the average annual air 
temperature is 42 to 44 degrees F, and the average 
frost-free period is 70 to 100 days. 

Typically, the surface is covered with a mat of moss, 
leaves, and twigs about 1 inch thick. The surface layer is 
very dark grayish brown very gravelly loam about 8 
inches thick. The next layer is dark brown very cobbly 
loam about 12 inches thick. The upper 4 inches of the 
subsoil is dark yellowish brown very cobbly loam, and 
the lower 12 inches is dark yellowish brown extremely 
cobbly loam. Basait is at a depth of 36 inches. 

Included in this unit are small areas of Cruiser, Keel, 
and Yellowstone soils and Hummington soils that have 
slopes of more than 25 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Hummington soil is moderately 
rapid. Available water capacity is about 7 to 11 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is slow to medium, and the 
hazard of erosion is slight to moderate. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 145, the potential production 
per acre is 8,280 cubic feet from an even-aged, fully 
Stocked stand of trees 60 years old or 72,080 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. Douglas- 
fir, western hemlock, and noble fir commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
seedling mortality, the hazard of windthrow, and plant 
competition. 

When harvesting timber on this unit, use of 
management that minimizes erosion is essential. Erosion 
can be minimized by not disturbing the soil excessively 
while logging; by seeding roads, cutbanks, and landings; 
and by installing water bars or culverts. Proper design of 
road drainage systems and care in the placement of 
culverts help to control erosion. Because spoil from 
excavations is subject to rill and gully erosion and to 
sloughing, it should be seeded to permanent plant cover. 

Using standard wheeled and tracked equipment when 
the soil is dry causes rutting and displacement of the 
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This unit کا‎ suited to the production of Douglas-fir. On 
the basis of a site index of 155, the potential production 
per acre is 9,840 cubic feet from an even-aged, fuily 
stocked stand of trees 60 years old or 91,040- board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year curve, the mean site index is 130. 
Douglas-fir, western hemlock, and grand fir commonly 
grow on thís unit. The main concerns in producing and 
harvesting timber are the hazard of erosion, equipment 
limitations, seedling mortality, and plant competition. 

When harvesting timber on this unit, management that 
minimizes erosion is essential. Steep yarding paths, skid 
trails, and firebreaks are subject to rilling and gullying 
unless they are provided with adequate water bars or are 
protected by plant cover, or both. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. Wheeled and tracked equipment can be used in 
the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Using 
vehicles that have large, low-pressure tires reduces 
damage to the soil and helps to maintain productivity. 
Highlead logging or other logging systems that fully or 
partially suspend logs are less damaging to the soil and 
generally are less costly than tractor systems. Road 
location and maintenance costs are greater in the more 
steeply sloping areas. 

The soil in this unit is subject to landsliding and 
slumping when saturated and disturbed by constructing 
roads or harvesting timber. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. To compensate for the 
higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 
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This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 145, the potential production 
per acre is 8,280 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 72,080 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. Douglas- 
fir, western hemlock, and noble fir commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
seedling mortality, the hazard of windthrow, and plant 
competition. 

When harvesting timber on this unit, use of 
management that minimizes erosion is essential. Steep 
yarding paths, skid trails, and firebreaks are subject to 
rilling and gullying unless they are provided with 
adequate water bars or are protected by plant cover, or 
both. Proper design of road drainage systems and care 
in the placement of culverts help to control erosion. 
Casting material to the side when building roads can 
damage vegetation and is a potential source of 
sedimentation. 

Wheeled and tracked equipment can be used in the 
more gently sloping areas, but cable yarding generally is 
safer and disturbs the soil less. Using standard wheeled 
and tracked equipment when the soil is dry causes 
rutting and displacement of surface material. Using 
vehicles that have large, low-pressure tires reduces 
damage to the soil and helps to maintain productivity. 
Road location and maintenance costs are greater in the 
more steeply sloping areas. Snowpack limits the use of 
equipment and restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Windthrow is a hazard when the soil is wet and the 
winds are strong. Because roots are restricted by 
shallow depth to bedrock, trees are subject to 
windthrow. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
vegetation can be controlled by spraying, cutting, 
girdling, or scarifying to eliminate unwanted weeds, 
brush, or trees. Scarification is less suitable in the 
Steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, noble fir, and Pacific silver 
fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
red huckleberry, tall blue huckleberry, and Pacific 
rhododendron. 

This map unit is in capability subclass VIs. 
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surface layer. Using vehicles that have large, low- 
pressure tires reduces damage to the soil and helps to 
maintain productivity. Snowpack limits the use of 
equipment and restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Because roots are restricted by shallow depth to 
bedrock, windthrow is a hazard when the soil is wet and 
the winds are strong. 

After harvesting, reforestation must be carefully 
managed to reduce competition from undesirable plants, 
which can prevent or prolong natural or artificial 
reforestation. Competing vegetation can be controlled by 
spraying, cutting, girdling, or scarifying to eliminate 
unwanted weeds, brush, or trees. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, noble fir, and Pacific silver 
fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
red huckleberry, tall blue huckleberry, and Pacific 
rhododendron. 

This map unit is in capability subclass Vls. 


50F—Hummington very gravelly loam, 25 to 50 
percent slopes. This moderately deep, well drained soil 
is on deeply dissected side slopes of uplands. It formed 
in colluvium derived dominantly from basic igneous rock. 
The native vegetation is mainly conifers, shrubs, and 
grasses. Elevation is 3,000 to 4,700 feet. The average 
annual precipitation is 70 to 100 inches, the average 
annual air temperature is 42 to 44 degrees F, and the 
average frost-free period is 70 to 100 days. 

Typically, the surface is covered with a mat of moss, 
leaves, and twigs about 1 inch thick. The surface layer is 
very dark grayish brown very gravelly loam about 8 
inches thick. The next layer is dark brown very cobbly 
loam about 12 inches thick. The upper 4 inches of the 
subsoil is dark yellowish brown very cobbly loam, and 
the lower 12 inches is dark yellowish brown extremely 
cobbly loam. Basalt is at a depth of 36 inches. 

Included in this unit are small areas of Cruiser, Keel, 
and Yellowstone soils and Hummington soils that have 
slopes of more than 50 percent or less than 25 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Hummington soil is moderately 
rapid. Available water capacity is about 7 to 11 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is medium to rapid, and the 
hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 
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The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Windthrow is a hazard when the soil is wet and the 
winds are strong. Because roots are restricted by 
shallow depth to bedrock, trees are subject to 
windthrow. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
vegetation can be controlled by spraying, cutting, 
girdling, or scarifying to eliminate unwanted weeds, 
brush, or trees. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, noble fir, and Pacific silver 
fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
red huckleberry, tall blue huckleberry, and Pacific 
rhododendron. 

This map unit is in capability subclass VIIs. 


51C—Jory silty clay loam, 2 to 12 percent slopes. 
This deep, well drained soil is on low, rolling foothills. It 
formed in colluvium derived dominantly from basic 
igneous or tuffaceous rock. The vegetation in areas not 
cultivated is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 300 to 1,400 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark redish brown silty 
clay loam about 6 inches thick. The upper 40 inches of 
the subsoil is dark reddish brown and reddish brown 
clay, and the lower 14 inches is yellowish red silty clay. 
In some areas of similar included soils, around the 
foothills near Stayton and Kingston, the surface layer is 
silt loam. 

Included in this unit are small areas of Bellpine, Nekia, 
and Ritner soils and Jory soils that have slopes of more 
than 12 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Jory soil is moderately slow. 
Available water capacity is about 9 to 11 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow to medium, and the hazard of erosion is slight to 
moderate. 

This unit is used mainly for timber production, hay and 
pasture, grass seed, small grain, and orchards. It is also 
used for homesite development, Christmas trees, wildlife 
habitat, and recreation (fig 9). 
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50G—Hummington very gravelly loam, 50 to 75 
percent slopes. This moderately deep, well drained soil 
is on deeply dissected side slopes of uplands. It formed 
in colluvium derived dominantly from basic igneous rock. 
The native vegetation is mainly conifers, shrubs, and 
grasses. Elevation is 3,000 to 4,700 feet. The average 
annual precipitation is 70 to 100 inches, the average 
annual air temperature is 42 to 44 degrees F, and the 
average frost-free period is 70 to 100 days. 

Typically, the surface is covered with a mat of moss, 
leaves, and twigs about 1 inch thick. The surface layer is 
very dark grayish brown very gravelly loam about 8 
inches thick. The next layer is dark brown very cobbly 
loam about 12 inches thick. The upper 4 inches of the 
subsoil is dark yellowish brown very cobbly ioam, and 
the lower 12 inches is dark yellowish brown extremely 
cobbly loam. Basalt is at a depth of 36 inches. 

included in this unit are small areas of Cruiser, Keel, 
and Yellowstone soils and Hummington soils that have 
slopes of less than 50 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Hummington soil is moderately 
rapid. Available water capacity is about 7 to 11 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat and water supply. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 145, the potential production 
per acre is 8,280 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 72,080 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. Douglas- 
fir, western hemlock, and noble fir commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
seedling mortality, the hazard of windthrow, and plant 
competition. 

When harvesting timber on this unit, use of 
management that minimizes erosion is essential. Steep 
yarding paths, skid trails, and firebreaks are subject to 
rilling and gullying unless they are provided with 
adequate water bars or are protected by plant cover, or 
both. Proper design of road drainage systems and care 
in the placement of culverts help to control erosion. 
Casting material to the side when building roads can 
damage vegetation and is a potential source of 
sedimentation. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are greater in the more steeply sloping areas. Snowpack 
limits the use of equipment and restricts access. 
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Figure 9.—Area of Jory silty clay Joam, 2 to 12 percent slopes, used for homesite development. 


advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and grand fir. 

The understory vegetation commonly growing on this 
unit includes western hazel, cascade Oregon-grape, 
rose, trailing blackberry, common snowberry, and Pacific 
poison-oak. 

This unit is suited to most climatically adapted crops. It 
is limited mainly by the clayey surface layer. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 


This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 155, the potential production 
per acre is 9,840 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 91,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 115. 
Douglas-fir, Oregon white oak, and bigleaf maple 
commonly grow on this unit. The main concern in 
producing and harvesting timber is plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
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annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark reddish brown silty 
clay loam about 6 inches thick. The upper 40 inches of 
the subsoil is dark reddish brown and reddish brown 
clay, and the lower 14 inches is yellowish red silty clay. 
In some areas of similar included soils, around the 
foothills near Stayton and Kingston, the surface layer is 
silt loam. 

Included in this unit are small areas of Bellpine, Nekia, 
and Ritner soils and Jory soils that have slopes of less 
than 12 percent or more than 20 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Jory soil is moderately slow. 
Available water capacity is about 9 to 11 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow to medium, and the hazard of erosion is moderate 
to high. 

This unit is used mainly for timber production, hay and 
pasture, grass seed, small grain, and orchards. It is also 
used for homesite development, Christmas trees, wildlife 
habitat, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 155, the potential production 
per acre is 9,840 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 91,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 115. 
Douglas-fir, Oregon white oak, and bigleaf maple 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

When moist, unsurfaced roads and skid trails are 
Sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

The droughtiness of the surface layer may increase 
seedling mortality, especially on south- and southwest- 
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managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. 
Because of the susceptibility of the soil to compaction, 
grazing should be restricted when the water table is high 
and immediately after irrigation. A proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. 

In summer, irrigation is needed for maximum 
production of most crops. Water for irrigation is often not 
available; when available, however, it is stored in 
reservoirs. Sprinkler irrigation can be used, but water 
needs to be applied slowly to minimize runoff. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitations are moderately slow permeability, low soil 
strength, and shrink-swell potential. 

Septic tank absorption fields may function poorly in 
winter. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. Interceptor ditches for diverting 
subsurface water improve the operation of septic tank 
absorption fields. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
provided with large amounts of base rock to prevent 
settling. Cutbanks are subject to slumping when the soil 
is saturated. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. The high 
content of clay in the subsoil makes it necessary to 
reinforce foundations and footings for buildings. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass lle. 


51D—Jory silty clay loam, 12 to 20 percent slopes. 
This deep, well drained soil is on low, rolling foothills. It 
formed in colluvium derived dominantly from basic 
igneous or tuffaceous rock. The vegetation in areas not 
cultivated is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 300 to 1,400 feet. The average 
annual precipitation is 40 to 60 inches, the average 
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Slope limits use of the steeper areas of this unit for 
building site development. Slope is a concern in installing 
septic tank absorption fields. Absorption lines should be 
installed on the contour. Additional spacing between 
septic tank absorption lines may be required because of 
the steepness of slope. Access roads should be 
designed to provide adequate cut-slope grade, and 
drains are needed to control surface runoff and keep soil 
losses to a minimum. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
provided with large amounts of base rock to prevent 
settling. Cutbanks are subject to slumping when the soil 
is saturated. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. The high 
content of clay in the subsoil makes it necessary to 
reinforce foundations and footings for buildings. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass Ille. 


51E—Jory silty clay loam, 20 to 30 percent slopes. 
This deep, well drained soil is on low, rolling foothills. It 
formed in colluvium derived dominantly from basic 
igneous or tuffaceous rock. The native vegetation is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 300 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark reddish brown silty 
clay loam about 6 inches thick. The upper 40 inches of 
the subsoil is dark reddish brown and reddish brown 
clay, and the lower 14 inches is yellowish red silty clay. 
In some areas of similar included soils, around the 
foothills near Stayton and Kingston, the surface layer is 
silt loam. 

Included in this unit are small areas of Bellpine, Nekia, 
and Ritner soils and Jory soils that have slopes of less 
than 20 percent or more than 30 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Jory soil is moderately slow. 
Available water capacity is about 9 to 11 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of erosion is high. 

This unit is used mainly for timber production and 
limited pasture. It is also used for homesite development, 
wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 155, the potential production 
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facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. To compensate for the 
higher mortality rate that can be expected, larger trees 
or more trees than normal can be planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and grand fir. 

The understory vegetation commonly growing on this 
unit includes western hazel, cascade Oregon-grape, 
rose, trailing blackberry, common snowberry, and Pacific 
poison-oak. 

This unit is suited to most climatically adapted crops. It 
is limited mainly by the clayey texture of the surface 
layer and slope in some areas. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. 
Because of the susceptibility of the soil to compaction, 
grazing should be restricted when the water table is high 
and immediately after irrigation. A proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. 

All tillage should be on the contour or across the 
slope. Constructing terraces reduces runoff and the risk 
of erosion and conserves moisture. 

In summer, irrigation is needed for maximum 
production of most crops. Water for irrigation is often not 
available; when available, however, it is stored in 
reservoirs. Sprinkler irrigation can be used, but water 
needs to be applied slowly to minimize runoff. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitations are moderately slow permeability, slope, low 
soil strength, and shrink-swell potential. 

If this unit is used for septic tank absorption fields, the 
limitation of moderately slow permeability can be 
overcome by increasing the size of the absorption field. 
Interceptor ditches for diverting subsurface water 
improve the operation of septic tank absorption fields. 
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Interceptor ditches for diverting subsurface water 
improve the operation of septic tank absorption fields. 

Slope limits use of the steeper areas of this unit for 
building site development. Slope is a concern in installing 
septic tank absorption fields. Absorption lines should be 
installed on the contour. Additional spacing between 
septic tank absorption lines may be required because of 
the steepness of slope. Access roads should be 
designed to provide adequate cut-slope grade, and 
drains are needed to control surface runoff and keep soil 
losses to a minimum. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before construction is begun. Roads need to be 
provided with large amounts of base rock to prevent 
settling. Cutbanks are subject to slumping when the soil 
is saturated. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. The high 
content of clay in the subsoil makes it necessary to 
reinforce foundations and footings for buildings. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass IVe. 


51F—Jory silty clay loam, 30 to 50 percent slopes. 
This deep, well drained soil is on low, rolling foothills. It 
formed in coiluvium derived dominantly from basic 
igneous or tuffaceous rock. The native vegetation is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 300 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark reddish brown silty 
clay loam about 6 inches thick. The upper 40 inches of 
the subsoil is dark reddish brown and reddish brown 
clay, and the lower 14 inches is yellowish red silty clay. 
In some areas of similar included soils, around the 
foothills near Stayton and Kingston, the surface layer is 
silt loam. 

Included in this unit are small areas of Bellpine, Nekia, 
and Ritner soils and Jory soils that have slopes of less 
than 30 percent. included areas make up about 15 
percent of the total acreage. 

Permeability of this Jory soil is moderately slow. 
Available water capacity is about 9 to 11 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 
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per acre is 9,840 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 91,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 115. 
Douglas-fir, Oregon white oak, and bigleaf maple 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. lf wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. These activities are more difficult to perform in the 
more steeply sloping areas. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and grand fir. 

The understory vegetation commonly growing on this 
unit includes western hazel, cascade Oregon-grape, 
rose, trailing blackberry, common snowberry, and Pacific 
poison-oak. 

The steepness of slope makes this unit unsuitable for 
cultivation. The unit is suited only to limited tillage for 
pasture management. If the unit is used for hay and 
pasture, a permanent plant cover is needed to prevent 
excessive runoff and erosion in winter. A proper stocking 
rate, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. 

If this unit is used for homesite development, the main 
limitations are moderately slow permeability, slope, low 
Soil strength, and shrink-swell potential. 

If this unit is used for septic tank absorption fields, the 
limitation of moderately slow permeability can be 
overcome by increasing the size of the absorption field. 
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4,700 feet. The average annual precipitation is 70 to 0 
inches, the average annual air temperature is 41 to 45 
degrees F, and the average frost-free period is 80 to 110 
days. 

Typically, the surface layer is very dark brown gravelly 
silt loam about 5 inches thick. The next layer is very dark 
grayish brown and dark brown silt loam about 10 inches 
thick. The upper 4 inches of the subsoil is brown clay 
loam, and the lower 5 inches is brown cobbly loam. Soft 
breccia and andesite are at a depth of 24 inches. 

Included in this unit are small areas of Bensley, 
Crabtree, Cruiser, Henline, and Hummington soils and 
Keel soils that have slopes of more than 25 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Keel soil is moderate. Available 
water capacity is about 5 to 8 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 130, the potential production 
per acre is 6,900 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 63,900 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. Douglas- 
fir, western hemlock, and noble fir commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are equipment limitations and the hazard of 
windthrow. 

Using standard wheeled and tracked equipment when 
the soil is dry causes rutting and displacement of the 
surface layer. Using vehicles that have large, low- 
pressure tires reduces damage to the soil and helps to 
maintain productivity. The snowpack limits the use of 
equipment and restricts access. 

Because roots are restricted by the moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
Steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, noble fir, and Pacific silver 
fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
Pacific rhododendron, red huckleberry, and vine ۰ 

This map unit is in capability subclass Vle. 
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This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 155, the potential production 
per acre is 9,840 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 91,040 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year curve, the mean site index is 115. 
Douglas-fir, Oregon white oak, and bigleaf maple 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

When harvesting timber on this unit, management that 
minimizes erosion is essential. Erosion is minimized by 
not disturbing the soil excessively while logging; by 
seeding roads, cutbanks, and landings; and by installing 
water bars or culverts. Steep yarding paths, skid trails, 
and firebreaks are subject to rilling and gullying unless 
they are provided with adequate water bars or are 
protected by plant cover, or both. Casting material to the 
side when building roads can damage vegetation and is 
a potential source of sedimentation. Hauling away waste 
material minimizes damage to the soil and to the plant 
cover downslope of roadbuilding sites. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. Wheeled and tracked equipment can be used in 
the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Soil 
compaction can be reduced by using suitable methods 
for removing timber, laying out skid trails in advance, and 
harvesting timber when the soil is least susceptible to 
compaction. Using vehicles that have large, low-pressure 
tires reduces damage to soil and helps to maintain 
productivity. Highlead logging or other logging systems 
that fully or partially suspend logs damage the soil less 
and generally are less costly than tractor systems. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and grand fir. 

The understory vegetation commonly growing on this 
unit includes western hazel, cascade Oregon-grape, 
rose, trailing blackberry, common snowberry, and Pacific 
poison-oak. 

This map unit is in capability subclass Vle. 


52D—Keel gravelly silt loam, 2 to 25 percent 
slopes. This moderately deep, well drained soil is on 
broad ridgetops and side slopes of uplands. It formed in 
colluvium derived dominantly from basic igneous rock 
and volcanic ash. The native vegetation is mainly 
conifers, shrubs, and grasses. Elevation is 2,700 to 
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hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, noble fir, and Pacific silver 
fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
Pacific rhododendron, red huckleberry, and vine maple. 

This map unit is in capability subclass Vle. 


52G—Keel gravelly silt loam, 45 to 75 percent 
slopes. This moderately deep, well drained soil is on the 
side slopes of uplands (fig. 10). It formed in colluvium 
derived dominantly from basic igneous rock and volcanic 
ash. The native vegetation is mainly conifers, shrubs, 
and grasses. Elevation is 2,700 to 4,700 feet. The 
average annual precipitation is 70 to 100 inches, the 
average annual air temperature is 41 to 45 degrees F, 
and the average frost-free period is 80 to 110 days. 

Typically, the surface layer is very dark brown gravelly 
silt loam about 5 inches thick. The next layer is very dark 
grayish brown and dark brown silt loam about 10 inches 
thick. The upper 4 inches of the subsoil is brown clay 
loam, and the lower 5 inches is brown cobbly loam. Soft 
breccia and andesite are at a depth of 24 inches. 

Included in this unit are small areas of Bensley, 
Crabtree, Cruiser, Henline, and Hummington soils and 
Keel soils that have slopes of less than 45 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Keel soil is moderate. Available 
water capacity is about 5 to 8 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 130, the potential production 
per acre is 6,900 cubic feet from an even-aged, fully 
Stocked stand of trees 60 years old or 63,900 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. Douglas- 
fir, western hemlock, and noble fir commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
and the hazard of windthrow. 
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52F—Keel gravelly silt loam, 25 to 45 percent 
slopes. This moderately deep, well drained soil is on the 
side slopes of uplands. It formed in colluvium derived 
dominantly from basic igneous rock and volcanic ash. 
The native vegetation is mainly conifers, shrubs, and 
grasses. Elevation is 2,700 to 4,700 feet. The average 
annual precipitation is 70 to 100 inches, the average 
annual air temperature is 41 to 45 degrees F, and the 
average frost-free period is 80 to 110 days. 

Typically, the surface layer is very dark brown gravelly 
silt loam about 5 inches thick. The next layer is very dark 
grayish brown and dark brown silt loam about 10 inches 
thick. The upper 4 inches of the subsoil is brown clay 
loam, and the lower 5 inches is brown cobbly loam. Soft 
breccia and andesite are at a depth of 24 inches. 

Included in this unit are small areas of Bensley, 
Crabtree, Cruiser, Henline, and Hummington soils and 
Keel soils that have slopes of less than 25 percent or 
more than 45 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Keel soil is moderate. Available 
water capacity is about 5 to 8 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is medium to rapid, and the hazard of erosion is 
high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 130, the potential production 
per acre is 6,900 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 63,900 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. Douglas- 
fir, western hemiock, and noble fir commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
and the hazard of windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Wheeled and tracked 
equipment can be used in the more gently sloping areas, 
but cable yarding generally is safer and disturbs the soil 
less. Using standard wheeled and tracked equipment 
when the soil is dry causes rutting and displacement of 
the surface layer. Using vehicles that have large, low- 
pressure tires reduces damage to the soil and helps to 
maintain productivity. The snowpack limits the use of 
equipment and restricts access. 

Because roots are restricted by the moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
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Figure 10.—Area of Keel gravelly silt loam, 45 to 75 percent slopes. indian Prairie Lake, in foreground, provides an important water supply 
and habitat for wildlife. 
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percent. Included areas make up about 15 percent of the 
total acreage. 

The Kilchis soil is shallow and is well drained to 
excessively drained. It formed in colluvium derived 
dominantly from basic igneous rock. Typically, the 
surface is covered with a mat of leaves, moss, and twigs 
about 2 inches thick. The surface layer is dark brown 
stony ioam about 4 inches thick. The subsoil is dark 
brown very cobbly loam about 8 inches thick. Basalt is at 
a depth of 12 inches. 

Permeability of the Kilchis soil is moderately rapid. 
Available water capacity is 1 inch to 2 inches. Depth to 
hard bedrock and effective rooting depth are 12 to 20 
inches. Runoff is rapid, and the hazard of erosion is high. 

The Harrington soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
basic igneous rock. Typically, the surface is covered with 
a mat of leaves, twigs, and moss about 1 inch thick. The 
surface layer is dark reddish brown gravelly loam about 4 
inches thick. The upper 19 inches of the subsoil is dark 
reddish brown very gravelly clay loam, and the lower 11 
inches is dark reddish brown very cobbly loam. Basalt is 
at a depth of 34 inches. 

Permeability of the Harrington soil is moderately rapid. 
Available water capacity is about 2 to 5 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 120 for the Kilchis soil, the 
potential production per acre is 6,900 cubic feet from an 
even-aged, fully stocked stand of trees 60 years old or 
63,900 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 90 
years old. On the basis of a 50-year site curve, the mean 
site index is 100. On the basis of a site index of 140 for 
the Harrington soil, the potential production per acre is 
8,700 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 77,280 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 110. Douglas- 
fir, grand fir, red alder, and western hemlock commonly 
grow on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion, equipment 
limitations, seedling mortality, the hazard of windthrow, 
and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
Soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
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When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
Soil and to the plant cover downslope of roadbuilding 
sites. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. The snowpack limits the use of 
equipment and restricts access. Road location and 
maintenance costs are greater in the more steeply 
sloping areas. 

Because roots are restricted by the moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which may prolong 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, noble fir, and Pacific silver 
fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, common beargrass, 
Pacific rhododendron, red huckleberry, and vine maple. 

This map unit is in capability subclass Vile. 


53G-Kilchis-Harrington complex, 30 to 60 percent 
slopes. This map unit is on the side slopes of uplands. 
The native vegetation is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 800 to 2,700 feet. The 
average annual precipitation is 60 to 90 inches, the 
average annual air temperature is 45 to 52 degrees F, 
and the average frost-free period is 160 to 200 days. 

This unit is about 45 percent Kilchis stony loam and 
40 percent Harrington gravelly loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Klickitat soils, 
Orthents, and Rock outcrop. Also included are Kilchis 
and Harrington soils that have slopes of more than 60 
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The native vegetation is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 800 to 2,700 feet. The 
average annual precipitation is 60 to 90 inches, the 
average annual air temperature is 45 to 52 degrees F, 
and the average frost-free period is 160 to 200 days. 

This unit is about 45 percent Kilchis stony loam and 
40 percent Harrington gravelly loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Klickitat soils, 
Orthents, and Rock outcrop. Also included are Kilchis 
and Harrington soils that have slopes of less than 60 
percent. Included areas make up about 15 percent of the 
total acreage. 

The Kilchis soil is shallow and is well drained to 
excessively drained. It formed in colluvium derived 
dominantly from basic igneous rock. Typically, the 
surface is covered with a mat of leaves, moss, and twigs 
about 2 inches thick. The surface layer is dark brown 
stony loam about 4 inches thick. The subsoil is dark 
brown very cobbly loam about 8 inches thick. Basalt is at 
a depth of 12 inches. 

Permeability of the Kilchis soil is moderately rapid. 
Available water capacity is 1 inch to 2 inches. Depth to 
hard bedrock and effective rooting depth are 12 to 20 
inches. Runoff is rapid, and the hazard of erosion is high. 

The Harrington soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
basic igneous rock. Typically, the surface is covered with 
a mat of leaves, twigs, and moss about 1 inch thick. The 
surface layer is dark reddish brown gravelly loam about 4 
inches thick. The upper 19 inches of the subsoil is dark 
reddish brown very gravelly clay loam, and the lower 11 
inches is dark reddish brown very cobbly loam. Basalt is 
at a depth of 34 inches. 

Permeability of the Harrington soil is moderately rapid. 
Available water capacity is about 2 to 5 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 120 for the Kilchis soil, the 
potential production per acre is 6,900 cubic feet from an 
even-aged, fully stocked stand of trees 60 years old or 
63,900 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 90 
years old. On the basis of a 50-year site curve, the mean 
site index is 100. On the basis of a site index of 140 for 
the Harrington soil, the potential production per acre is 
8,700 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 77,280 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 110. Douglas- 
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provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment on the Kilchis soil. Wheeled and tracked 
equipment can be used in the more gently sloping areas, 
but cable yarding generally is safer and disturbs the soil 
less. Using standard wheeled and tracked equipment 
when the soil is dry causes rutting and displacement of 
the surface layer. Using vehicles that have large, low- 
pressure tires reduces damage to the soil and helps to 
maintain productivity. Highlead logging or other logging 
systems that fully or partially suspend logs damage the 
soil less and generally are less costly than tractor 
systems. Road location and maintenance costs are 
greater in the more steeply sloping areas. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by shallow depth to 
bedrock in the Kilchis soil and moderate depth to 
bedrock in the Harrington soil, trees are subject to 
windthrow. Trees commonly are subject to windthrow 
during periods when the soil is excessively wet and the 
winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Landsliding or slumping may occur when the soils 
become saturated and are disturbed by constructing 
roads or harvesting timber. 

Trees suitable for planting on the Kilchis soil include 
Douglas-fir. Trees suitable for planting on the Harrington 
soil include Douglas-fir and grand fir. 

The understory vegetation commonly growing on this 
unit includes red alder, red huckleberry, salal, vine 
maple, and western swordfern. 

This map unit is in capability subclass Vis. 

53H—Kilchis-Harrington complex, 60 to 90 percent 
Slopes. This map unit is on the side slopes of uplands. 
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The understory vegetation commonly growing on this 
unit includes red alder, red huckleberry, salal, vine 
maple, and western swordfern. 

This map unit is in capability subclass Vils. 


54D—Kinney cobbly loam, 3 to 20 percent slopes. 
This deep, well drained soil is on broad bench tops, 
ridgetops, and side slopes of uplands. It formed in 
volcanic ash mixed with till or with colluvium derived 
dominantly from tuffaceous rock. The native vegetation 
is mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 1,000 to 2,700 feet. The average annual 
precipitation is 60 to 90 inches, the average annual air 
temperature is 45 to 50 degrees F, and the average 
frost-free period is 140 to 190 days. 

Typically, the surface is covered with a mat of leaves, 
stems, and twigs about 2 inches thick. The surface layer 
is dark brown cobbly loam about 15 inches thick. The 
subsoil is dark yellowish brown cobbly clay loam about 
20 inches thick. The substratum is dark yellowish brown 
very cobbly loam about 20 inches thick. Weathered 
rhyolite is at a depth of 55 inches. In some areas of 
similar included soils, depth to bedrock is 60 inches or 
more. 

Included in this unit are small areas of Acanod, 
Blachly, Harrington, Honeygrove, Klickitat, and 
Quartzville soils and Kinney soils that have slopes of 
more than 20 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Kinney soil is moderate. Available 
water capacity is about 8 to 12 inches. Depth to soft 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 180, the potential production 
per acre is 11,460 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 110,880 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
130. Douglas-fir, western hemlock, grand fir, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are equipment 
limitations, seedling mortality, and plant competition. 

Cobbles on the surface may interfere with felling, 
yarding, and other operations involving the use of 
equipment on this unit. Using standard wheeled and 
tracked equipment when the soil is moist causes rutting 
and compaction. Displacement of the surface layer 
occurs most readily when the soil is dry. Puddling can 
occur when the soil is wet. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. 
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fir, grand fir, red alder, and western hemlock commonly 
grow on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion, equipment 
limitations, seedling mortality, the hazard of windthrow, 
and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
Soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment on the Kilchis soil. Steepness of slope 
restricts the use of wheeled and tracked equipment on 
skid trails. Cable yarding generally is safer and disturbs 
the soil less. Highlead logging or other logging systems 
that fully or partially suspend logs damage the soil less 
and generally are less costly than tractor systems. Road 
location and maintenance costs are greater in the more 
Steeply sloping areas. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by shallow depth to 
bedrock in the Kilchis soil and moderate depth to 
bedrock in the Harrington soil, trees are subject to 
windthrow. Trees commonly are subject to windthrow 
during periods when the soil is excessively wet and the 
winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Landsliding or slumping may occur when the soils 
become saturated and are disturbed by constructing 
roads or harvesting timber. 

Trees suitable for planting on the Kilchis soil include 
Douglas-fir. Trees suitable for planting on the Harrington 
soil include Douglas-fir and grand fir. 
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producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Logging roads, 
skid trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 
Casting material to the side when building roads can 
damage vegetation and is a potential source of 
sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 

Cobbles on the surface may interfere with felling, 
yarding, and other operations involving the use of 
equipment on this unit. Wheeled and tracked equipment 
can be used in the more gently sloping areas, but cable 
yarding generally is safer and disturbs the soil less. 
Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. 
Displacement of the surface layer occurs most readily 
when the soil is dry. Puddling can occur when the soil is 
wet. Using vehicles that have large, low-pressure tires 
reduces damage to the soil and helps to maintain 
productivity. Highlead logging or other logging systems 
that fully or partially suspend logs damage the soil less 
and generally are less costly than tractor systems. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. Because plant 
competition is greater in areas on north- and east-facing 
slopes, it may be necessary to plant larger trees in these 
areas. 

Trees suitable for planting on this unit include 
Douglas-fir, grand fir, and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, red huckleberry, 
salal, vine maple, and western swordfern. 

This map unit is in capability subclass Vie. 


55G—Kinney cobbly loam, 50 to 70 percent north 
slopes. This deep, well drained soil is on north-facing 
slopes of uplands. It formed in volcanic ash mixed with 
till or with colluvium derived dominantly from tuffaceous 
rock. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 1,000 to 
2,700 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 50 
degrees F, and the average frost-free period is 140 to 
190 days. 

Typically, the surface is covered with a mat of leaves, 
stems, and twigs about 2 inches thick. The surface layer 
is dark brown cobbly loam about 15 inches thick. The 
subsoil is dark yellowish brown cobbly clay loam about 
20 inches thick. Weathered rhyolite is at a depth of 55 
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The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir, grand fir, and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, red huckleberry, 
salal, vine maple, and western swordfern. 

This map unit is in capability subclass Vle. 


55F—Kinney cobbly loam, 20 to 50 percent north 
slopes. This deep, well drained soil is on north-facing 
slopes of uplands. It formed in volcanic ash mixed with 
till or with colluvium derived dominantly from tuffaceous 
rock. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 1,000 to 
2,700 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 50 
degrees F, and the average frost-free period is 140 to 
190 days. 

Typically, the surface is covered with a mat of leaves, 
stems, and twigs about 2 inches thick. The surface layer 
is dark brown cobbly loam about 15 inches thick. The 
subsoil is dark yellowish brown cobbly clay loam about 
20 inches thick. The substratum is dark yellowish brown 
very cobbly loam about 20 inches thick. Weathered 
bedrock is at a depth of 55 inches. In some areas of 
similar included soils, depth to bedrock is 80 inches or 
more. 

Included in this unit are small areas of Acanod, 
Blachly, Harrington, Honeygrove, Klickitat, and 
Quartzville soils and Kinney soils that have slopes of 
less than 20 percent or more than 50 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Kinney soil is moderate. Available 
water capacity is about 8 to 12 inches. Depth to soft 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is medium to rapid, and the hazard of erosion is 
high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 180, the potential production 
per acre is 11,460 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 110,880 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
130. Douglas-fir, western hemlock, grand fir, and bigleaf 
maple commonly grow on this unit. The main concerns in 
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displacement. Because plant competition Is greater in 
areas on north- and east-facing slopes, it may be 
necessary to plant larger trees in these areas. 

Trees suitable for planting on this unit include 
Douglas-fir, grand fir, and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, red huckleberry, 
salal, vine maple, and western swordfern. 

This map unit is in capability subclass Vile. 


56F—Kinney cobbly loam, 20 to 50 percent south 
slopes. This deep, well drained soil is on south-facing 
slopes of uplands. It formed in volcanic ash mixed with 
till or with colluvium derived dominantly from tuffaceous 
rock. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 1,000 to 
2,700 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 50 
degrees F, and the average frost-free period is 140 to 
190 days. 

Typically, the surface is covered with a mat of leaves, 
stems, and twigs about 2 inches thick. The surface layer 
is dark brown cobbly loam about 15 inches thick. The 
subsoil is dark yellowish brown cobbly clay loam about 
20 inches thick. The substratum is dark yellowish brown 
very cobbly loam about 20 inches thick. Weathered 
rhyolite is at a depth of 55 inches. In some areas of 
similar included soils, depth io bedrock is 60 inches or 
more. 

Inciuded in this unit are small areas of Acanod, 
Blachly, Harrington, Honeygrove, Klickitat, and 
Quartzville soils and Kinney soils that have slopes of 
less than 20 percent or more than 50 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Kinney soil is moderate. Available 
water capacity is about 8 to 12 inches. Depth to soft 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is medium to rapid, and the hazard of erosion is 
high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 180, the potential production 
per acre is 11,460 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 110,880 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
130. Douglas-fir, western hemlock, grand fir, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Logging roads, 
skid trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 
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inches. In sorne areas of similar included soils, depth to 
bedrock is 60 inches or more. 

Included in this unit are small areas of Acanod, 
Blachly, Harrington, Honeygrove, Klickitat, and 
Quartzville soils and Kinney soils that have slopes of 
less than 50 percent. included areas make up about 15 
percent of the total acreage. 

Permeability of this Kinney soil is moderate. Available 
water capacity is about 8 to 12 inches. Depth to soft 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 180, the potential production 
per acre is 11,460 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 110,880 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
130. Douglas-fir, western hemlock, grand fir, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Proper design 
of road drainage systems and care in the placement of 
culverts help to control erosion. Because spoil from 
excavations is subject to rill and gully erosion and to 
sloughing, it should be seeded to permanent plant cover. 
Steep yarding paths, skid trails, and firebreaks are 
subject to rilling and gullying unless they are provided 
with adequate water bars or are protected by plant 
cover, or both. Casting material to the side when building 
roads can damage vegetation and is a potential source 
of sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 

Landsliding or slumping may occur when the soil 
becomes saturated and is disturbed by constructing 
roads or harvesting timber. 

Cobbles on the surface may interfere with felling, 
yarding, and other operations involving the use of 
equipment on this unit. Steepness of slope restricts the 
use of wheeled and tracked equipment on skid trails. 
Cable yarding generally is safer and disturbs the soil 
less. Highlead logging or other logging systems that fully 
or partially suspend logs damage the soil less and 
generally are less costly than tractor systems. Road 
location and maintenance costs are greater in the more 
steeply sloping areas. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
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Linn County Area, Oregon 


Figure 11.—Slumping in an area of Kinney cobbly loam, 50 to 70 percent south slopes. 


Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. 
Displacement of the surface layer occurs most readily 
when the soil is dry. Puddling can occur when the soil is 
wet. Using vehicles that have large, low-pressure tires 
reduces damage to the soil and helps to maintain 
productivity. Highiead logging or other logging systems 
that fully or partially suspend logs damage the soil less 
and generally are less costly than tractor systems. 


Casting material to the side when building roads can 
damage vegetation and is a potential source of 
sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 

Cobbles on the surface may interfere with felling, 
yarding, and other operations involving the use of 
equipment on this unit. Wheeled and tracked equipment 
can be used in the more gently sloping areas, but cable 
yarding generally is safer and disturbs the soil less. 
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maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Proper design 
of road drainage systems and care in the placement of 
culverts help to control erosion. Because spoil from 
excavations is subject to rill and gully erosion and to 
sloughing, it should be seeded to permanent plant cover. 
Steep yarding paths, skid trails, and firebreaks are 
subject to rilling and gullying unless they are provided 
with adequate water bars or are protected by plant 
cover, or both. Casting material to the side when building 
roads can damage vegetation and is a potential source 
of sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 

Landsliding or slumping may occur when the soil 
becomes saturated and is disturbed by constructing 
roads or harvesting timber (fig. 11). 

Cobbles on the surface may interfere with felling, 
yarding, and other operations involving the use of 
equipment on this unit. Steepness of slope restricts the 
use of wheeled and tracked equipment on skid trails. 
Cable yarding generally is safer and disturbs the soil 
less. Highlead logging or other logging systems that fully 
or partially suspend logs damage the soil less and 
generally are less costly than tractor systems. Road 
location and maintenance costs are greater in the more 
steeply sloping areas. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
Steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, grand fir, and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, red huckleberry, 
salal, vine maple, and western swordfern. 

This map unit is in capability subclass Vile. 


57E—Kinney cobbly loam, slump, 3 to 30 percent 
slopes. This deep, well drained soil is in old, stabilized 
slump areas on uplands. It formed in volcanic ash mixed 
with till or with colluvium derived dominantly from 
tuffaceous rock. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 1,000 to 
2,700 feet. The average annual precipitation is 60 to 90 
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The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, grand fir, and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, red huckleberry, 
salal, vine maple, and western swordfern. 

This map unit is in capability subclass Vle. 


56G—Kinney cobbly loam, 50 to 70 percent south 
slopes. This deep, well drained soil is on south-facing 
slopes of uplands. It formed in volcanic ash mixed with 
till or with colluvium derived dominantly from tuffaceous 
rock. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 1,000 to 
2,700 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 50 
degrees F, and the average frost-free period is 140 to 
190 days. 

Typically, the surface is covered with a mat of leaves, 
stems, and twigs about 2 inches thick. The surface layer 
is dark brown cobbiy loam about 15 inches thick. The 
subsoil is dark yellowish brown cobbly clay loam about 
20 inches thick. The substratum is dark yellowish brown 
very cobbly loam about 20 inches thick. Weathered 
rhyolite is at a depth of 55 inches. In some areas of 
similar included soils, depth to bedrock is 60 inches or 
more. 

included in this unit are small areas of Acanod, 
Blachly, Harrington, Honeygrove, Klickitat, and 
Quartzville soils and Kinney soils that have slopes of 
less than 50 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Kinney soil is moderate. Available 
water capacity is about 8 to 12 inches. Depth to soft 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 180, the potential production 
per acre is 11,460 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 110,880 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
130. Douglas-fir, western hemlock, grand fir, and bigleaf 


99 


58F—Kinney-Klickitat complex, 20 to 50 percent 
north slopes. This map unit is on north-facing slopes of 
uplands. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 800 to 
2,700 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 52 
degrees F, and the average frost-free period is 140 to 
200 days. 

This unit is about 45 percent Kinney cobbly loam and 
40 percent Klickitat stony loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Acanod, 
Blachly, Harrington, Honeygrove, and Quartzville soils. 
Also included are Kinney and Klickitat soils that have 
slopes of less than 20 percent or more than 50 percent. 
Included areas make up about 15 percent of the total 
acreage. 

The Kinney soil is deep and well drained. It formed in 
volcanic ash mixed with till or colluvium derived 
dominantly from tuffaceous rock. Typically, the surface is 
covered with a mat of leaves, stems, and twigs about 2 
inches thick. The surface layer is dark brown cobbly 
loam about 15 inches thick. The subsoil is dark yellowish 
brown cobbly clay loam about 20 inches thick. The 
substratum is dark yellowish brown very cobbly loam 
about 20 inches thick. Weathered rhyolite is at a depth 
of 55 inches. In some areas of similar included soils, 
depth to bedrock is 60 inches or more. 

Permeability of the Kinney soil is moderate. Available 
water capacity is about 8 to 12 inches. Depth to soft 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is medium to rapid, and the hazard of erosion is 
high. 

The Klickitat soil is deep and well drained. It formed in 
colluvium derived dominantly from basic igneous rock. 
Typically, the surface is covered with a mat of needles, 
leaves, twigs, and moss about 1 inch thick. The surface 
layer is dark reddish brown stony loam about 9 inches 
thick. The subsoil is dark reddish brown very cobbly clay 
loam about 11 inches thick. The substratum to a depth 
of 56 inches is reddish brown very cobbly loam. Basalt is 
at a depth of 56 inches. 

Permeability of the Klickitat soil is moderate. Available 
water capacity is about 3 to 5 inches. Depth to hard 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is medium to rapid, and the hazard of erosion is 
high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 180 for the Kinney soil, the 
potential production per acre is 11,460 cubic feet from 
an even-aged, fully stocked stand of trees 60 years old 
or 110,880 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
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inches, the average annual air temperature is 45 to 50 
degrees F, and the average frost-free period is 140 to 
190 days. 

Typically, the surface is covered with a mat of leaves, 
stems, and twigs about 2 inches thick. The surface layer 
is dark brown cobbly loam about 15 inches thick. The 
subsoil is dark yellowish brown cobbly clay loam about 
20 inches thick. The substratum is dark yellowish brown 
very cobbly loam about 20 inches thick. Weathered 
rhyolite is at a depth of 55 inches. In some areas of 
similar included soils, depth to bedrock is 60 inches or 
more. 

Included in this unit are small areas of Acanod, 
Blachly, Harrington, Honeygrove, Klickitat, and 
Quartzville soils and Kinney soils that have not slumped. 
Also included are small seeps and poorly drained areas. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Kinney soil is moderate. Available 
water capacity is about 8 to 12 inches. Depth to soft 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to high. 

This unit is used mainly for timber production. It is also 
used for wildiife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 180, the potential production 
per acre is 11,460 cubic feet from an even-aged, fully 
Stocked stand of trees 60 years old or 110,880 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
130. Douglas-fir, western hemlock, grand fir, and bigleaf 
maple commonly grow on this unit. The main concerns in 
producing and harvesting timber are equipment 
limitations and plant competition. 

Cobbles on the surface may interfere with felling, 
yarding, and other operations involving the use of 
equipment on this unit. Using standard wheeled and 
tracked equipment when the soil is moist causes rutting 
and compaction. Displacement of the surface layer 
occurs most readily when the soil is dry. Puddling can 
occur when the soil is moist. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir, grand fir, and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, red huckleberry, 
salal, vine maple, and western swordfern. 

This map unit is in capability subclass Vle. 


Soil Survey 


oceanspray, red huckleberry, salal, thimbleberry, vine 
maple, western brackenfern, and western swordfern. 
This map unit is in capability subclass ۷۱۵۰ 


58G—Kinney-Klickitat complex, 50 to 70 percent 
north slopes. This map unit is on north-facing slopes of 
uplands. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 800 to 
2,700 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 52 
degrees F, and the average frost-free period is 140 to 
200 days. 

This unit is about 45 percent Kinney cobbly loam and 
40 percent Klickitat stony loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Inciuded in this unit are small areas of Acanod, 
Blachly, Harrington, Honeygrove, and Quartzville soils. 
Also included are Kinney and Klickitat soils that have 
slopes of less than 50 percent. Included areas make up 
about 15 percent of the total acreage. 

The Kinney soil is deep and well drained. It formed in 
volcanic ash mixed with till or colluvium derived 
dominantly from tuffaceous rock. Typically, the surface is 
covered with a mat of leaves, stems, and twigs about 2 
inches thick. The surface layer is dark brown cobbly 
loam about 15 inches thick. The subsoil is dark yellowish 
brown cobbly clay loam about 20 inches thick. The 
substratum is dark yellowish brown very cobbly loam 
about 20 inches thick. Weathered bedrock is at a depth 
of 55 inches. In some areas of similar included soils, 
bedrock is at a depth of 60 inches or more. 

Permeability of the Kinney soil is moderate. Available 
water capacity is about 8 to 12 inches. Depth to soft 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is rapid, and the hazard of erosion is high. 

The Klickitat soil is deep and well drained. It formed in 
colluvium derived dominantly from basic igneous rock. 
Typically, the surface is covered with a mat of needies, 
leaves, twigs, and moss about 1 inch thick. The surface 
layer is dark reddish brown stony loam about 9 inches 
thick. The subsoil is dark reddish brown very cobbly clay 
loam about 11 inches thick. The substratum to a depth 
of 56 inches is dark reddish brown very cobbly loam. 
Basalt is at a depth of 56 inches. 

Permeability of the Klickitat soil is moderate. Available 
water capacity is about 3 to 5 inches. Depth to hard 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 180 for the Kinney soil, the 
potential production per acre is 11,460 cubic feet from 
an even-aged, fully stocked stand of trees 60 years old 
or 110,880 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
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site index is 130. On the basis of a site index of 160 for 
the Klickitat soil, the potential production per acre is 
10,200 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 95,200 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 125. Douglas- 
fir, western hemlock, grand fir, and bigleaf maple 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones and cobbles on the surface interfere with 
felling, yarding, and other operations involving the use of 
equipment on this unit. Wheeled and tracked equipment 
can be used in the more gently sloping areas, but cable 
yarding generally is safer and disturbs the soil less. 
Using standard wheeled and tracked equipment when 
the soil is dry causes rutting and displacement of the 
surface layer. Using vehicles that have large, low- 
pressure tires reduces damage to the soil and helps to 
maintain productivity. Highlead logging or other logging 
systems that fully or partially suspend logs damage the 
soil less and generally are less costly than tractor 
systems. Road location and maintenance costs are 
greater in the more steeply sloping areas. 

Landsliding or slumping may occur when the soils 
become saturated and are disturbed by constructing 
roads or harvesting timber. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. Because plant 
competition is greater in areas on north- and east-facing 
slopes, it may be necessary to plant larger trees in these 
areas. 

Trees suitable for planting on the Kinney soil include 
Douglas-fir, grand fir, and western hemlock. Trees 
suitable for planting on the Klickitat soil include Douglas- 
fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, creambush 
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59F—Kinney-Klickitat complex, 20 to 50 percent 
south slopes. This map unit is on south-facing slopes of 
uplands. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 800 to 
2,700 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 52 
degrees F, and the average frost-free period is 140 to 
200 days. 

This unit is about 45 percent Kinney cobbly loam and 
40 percent Klickitat stony loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Acanod, 
Blachly, Harrington, Honeygrove, and Quartzville soils. 
Also included are Kinney and Klickitat soils that have 
slopes of less than 20 percent or more than 50 percent. 
Included areas make up about 15 percent of the total 
acreage. 

The Kinney soil is deep and well drained. It formed in 
volcanic ash mixed with till or colluvium derived 
dominantly from tuffaceous rock. Typically, the surface is 
covered with a mat of leaves, stems, and twigs about 2 
inches thick. The surface layer is dark brown cobbly 
loam about 15 inches thick. The subsoil is dark yellowish 
brown cobbly clay loam about 20 inches thick. The 
substratum is dark yellowish brown very cobbly loam 
about 20 inches thick. Weathered bedrock is at a depth 
of 55 inches. In some areas of similar included soils, 
bedrock is at a depth of 60 inches or more. 

Permeability of the Kinney soil is moderate. Available 
water capacity is about 8 to 12 inches. Depth to soft 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is medium to rapid, and the hazard of erosion is 
high. 

The Klickitat soil is deep and well drained. !t formed in 
colluvium derived dominantly from basic igneous rock. 
Typically, the surface is covered with a mat of needles, 
leaves, twigs, and moss about 1 inch thick. The surface 
layer is dark reddish brown stony loam about 9 inches 
thick. The subsoil is dark reddish brown very cobbly clay 
loam about 11 inches thick. The substratum to a depth 
of 56 inches is dark reddish brown very cobbly loam. 
Basalt is at a depth of 56 inches. 

Permeability of the Klickitat soil is moderate. Available 
water capacity is about 3 to 5 inches. Depth to hard 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is medium to rapid, and the hazard of erosion is 
high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation (fig. 
12). 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 180 for the Kinney soil, the 
potential production per acre is 11,460 cubic feet from 
an even-aged, fully stocked stand of trees 60 years old 
or 110,880 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
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years old. On the basis of a 50-year site curve, the mean 
site index is 130. On the basis of a site index of 160 for 
the Klickitat soil, the potential production per acre is 
10,200 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 95,200 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 125. Douglas- 
fir, western hemlock, grand fir, and bigleaf maple 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
Soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones and cobbles on the surface interfere with 
felling, yarding, and other operations involving the use of 
equipment on this unit. Steepness of slope restricts the 
use of wheeled and tracked equipment on skid trails. 
Cable yarding generally is safer and disturbs the soil 
less. Highlead logging or other logging systems that fully 
or partially suspend logs damage the soil less and 
generally are less costly than tractor systems. Road 
location and maintenance costs are greater in the more 
steeply sloping areas. 

Landsliding or slumping may occur when the soils 
become saturated and are disturbed by constructing 
roads or harvesting timber. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. Because plant 
competition is greater in areas on north- and east-facing 
slopes, it may be necessary to plant larger trees in these 
areas. 

Trees suitable for planting on the Kinney soil include 
Douglas-fir, grand fir, and western hemlock. Trees 
suitable for planting on the Klickitat soil include Douglas- 
fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, creambush 
oceanspray, red huckleberry, salal, thimbleberry, vine 
maple, western brackenfern, and western swordfern. 

This map unit is in capability subclass Vile. 
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Figure 12.—Green Peter Reservoir in an area of Kinney-Klickitat complex, 20 to 50 percent south slopes. The reservoir provides a ready 
supply of water for domestic and recreational use. 


Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 


years old. On the basis of a 50-year site curve, the mean 


site index is 130. On the basis of a site index of 145 for 
the Klickitat soil, the potential production per acre is 
9,120 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 82,080 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 110. Douglas- 
fir, western hemlock, grand fir, and bigleaf maple 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
plant competition. 
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Also included are Kinney and Klickitat soils that have 
slopes of less than 50 percent. Included areas make up 
about 15 percent of the total acreage. 

The Kinney soil is deep and well drained. It formed in 
volcanic ash mixed with till or colluvium derived 
dominantly from tuffaceous rock. Typically, the surface is 
covered with a mat of leaves, stems, and twigs about 2 
inches thick. The surface layer is dark brown cobbly 
loam about 15 inches thick. The subsoil is dark yellowish 
brown cobbly clay loam about 20 inches thick. The 
substratum is dark yellowish brown very cobbly loam 
about 20 inches thick. Weathered rhyolite is at a depth 
of 55 inches. In some areas of similar included soils, 
bedrock is at a depth of 60 inches or more. 

Permeability of the Kinney soil is moderate. Available 
water capacity is about 8 to 12 inches. Depth to soft 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is rapid, and the hazard of erosion is high. 

The Klickitat soil is deep and well drained. It formed in 
colluvium derived dominantly from basic igneous rock. 
Typically, the surface is covered with a mat of needles, 
leaves, twigs, and moss about 1 inch thick. The surface 
layer is dark reddish brown stony loam about 9 inches 
thick. The subsoil is dark reddish brown very cobbly clay 
loam about 11 inches thick. The substratum to a depth 
of 56 inches is dark reddish brown very cobbly loam. 
Basalt is at a depth of 56 inches. 

Permeability of the Klickitat soil is moderate. Available 
water capacity is about 3 to 5 inches. Depth to hard 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 180 for the Kinney soil, the 
potential production per acre is 11,460 cubic feet from 
an even-aged, fully stocked stand of trees 60 years old 
or 110,880 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
site index is 130. On the basis of a site index of 145 for 
the Klickitat soil, the potential production per acre is 
9,120 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 82,080 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 110. Douglas- 
fir, western hemlock, grand fir, and bigleaf maple 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
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Stones and cobbles on the surface interfere with 
felling, yarding, and other operations involving the use of 
equipment on this unit. Wheeled and tracked equipment 
can be used in the more gently sloping areas, but cable 
yarding generally is safer and disturbs the soil less. 
Using standard wheeled and tracked equipment when 
the soil is dry causes rutting and displacement of the 
surface layer. Using vehicles that have large, low- 
pressure tires reduces damage to the soil and helps to 
maintain productivity. Highlead logging or other logging 
systems that fully or partially suspend logs damage the 
soil less and generally are less costly than tractor 
systems. Road location and maintenance costs are 
greater in the more steeply sloping areas. 

Landsliding or slumping may occur when the soils 
become saturated and are disturbed by constructing 
roads or harvesting timber. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on the Kinney soil include 
Douglas-fir, grand fir, and western hemlock. Trees 
suitable for planting on the Klickitat soil include Douglas- 
fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, creambush 
oceanspray, red huckleberry, salal, thimbleberry, vine 
maple, western brackenfern, and western swordfern. 

This map unit is in capability subclass Vle. 


59G—Kinney-Klickitat complex, 50 to 70 percent 
south slopes. This map unit is on south-facing slopes of 
uplands. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 800 to 
2,700 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 52 
degrees F, and the average frost-free period is 140 to 
200 days. 

This unit is about 45 percent Kinney cobbly loam and 
40 percent Klickitat stony loam. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Acanod, 
Blachly, Harrington, Honeygrove, and Quartzville soils. 
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this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Blachly, 
Honeygrove, Kilchis, and Kinney soils. Also included are 
Klickitat and Harrington soils that have slopes of more 
than 30 percent. Included areas make up about 15 
percent of the total acreage. 

The Klickitat soil is deep and well drained. It formed in 
colluvium derived dominantly from basic igneous rock. 
Typically, the surface is covered with a mat of needles, 
leaves, twigs, and moss about 1 inch thick. The surface 
layer is dark reddish brown stony loam about 9 inches 
thick. The subsoil is dark reddish brown very cobbly clay 
loam about 11 inches thick. The substratum to a depth 
of 56 inches is dark reddish brown very cobbly loam. 
Basalt is at a depth of 56 inches. 

Permeability of the Klickitat soil is moderate. Available 
water capacity is about 3 to 5 inches. Depth to hard 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to high. 

The Harrington soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
basic igneous rock. Typically, the surface is covered with 
a mat of leaves, twigs, and moss about 1 inch thick. The 
suríace layer is dark reddish brown gravelly loam about 4 
inches thick. The upper 19 inches of the subsoil is dark 
reddish brown very gravelly clay loam, and the lower 11 
inches is dark reddish brown very cobbly loam. Basalt is 
at a depth of 34 inches. 

Permeability of the Harrington soil is moderately rapid. 
Available water capacity is about 2 to 5 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is slow to medium, and the hazard of 
erosion is slight to high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 145 for the Klickitat soil, the 
potential production per acre is 9,120 cubic feet from an 
even-aged, fully stocked stand of trees 60 years old or 
82,080 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
site index is 110. On the basis of a site index of 140 for 
the Harrington soil, the potential production per acre is 
8,700 cubic feet from an even-aged, fuily stocked stand 
of trees 60 years old or 77,280 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 100. Douglas- 
fir, grand fir, and western hemlock commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are equipment limitations, seedling mortality, the 
hazard of windthrow, and plant competition. 

Proper design of road drainage systems and care in 
the placement of culverts help to contro! erosion. 
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are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones and cobbles on the surface interfere with 
felling, yarding, and other operations involving the use of 
equipment on this unit. Steepness of slope restricts the 
use of wheeled and tracked equipment on skid trails. 
Cable yarding generally is safer and disturbs the soil 
less. Highlead logging or other logging systems that fully 
or partially suspend logs damage the soil less and 
generally are less costly than tractor systems (fig. 13). 
Road location and maintenance costs are greater in the 
more steeply sloping areas. 

Landsliding or slumping may occur when the soils 
become saturated and are disturbed by constructing 
roads or harvesting timber. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on the Kinney soil include 
Douglas-fir, grand fir, and western hemlock. Trees 
suitable for planting on the Klickitat soil include Douglas- 
fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, creambush 
oceanspray, red huckleberry, salal, thimbleberry, vine 
maple, western brackenfern, and western swordfern. 

This map unit is in capability subclass Vlle. 


60E—Klickitat-Harrington complex, 3 to 30 percent 
slopes. This map unit is on ridgetops and side slopes of 
uplands. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 800 to 
2,700 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 52 
degrees F, and the average frost-free period is 160 to 
200 days. 

This unit is about 50 percent Klickitat stony loam and 
35 percent Harrington gravelly loam. The components of 
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Figure 13.—Balloon logging in a mountainous area of Kinney-Klickitat complex, 50 to 70 percent south slopes. 


Logging roads, skid trails, cutbanks, and landings can be rutting and compaction of the surface layer. Using 

protected from erosion by constructing water bars and vehicles that have large, low-pressure tires reduces 

by seeding. damage to the soil and helps to maintain productivity. 
Stones on the surface of the Klickitat soil may The droughtiness of the surface layer and the large 

interfere with felling, yarding, and other operations amount of rock fragments increase seedling mortality on 

involving the use of equipment. Using standard wheeled this unit. To compensate for the higher mortality rate that 


and tracked equipment when the soil is moist causes 
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inches thick. The upper 19 inches of the subsoil is dark 
reddish brown very gravelly clay loam, and the lower 11 
inches is dark reddish brown very cobbly loam. Basalt is 
at a depth of 34 inches. 

Permeability of the Harrington soil is moderately rapid. 
Available water capacity is about 2 to 5 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 160 for the Klickitat soil, the 
potential production per acre is 10,200 cubic feet from 
an even-aged, fully stocked stand of trees 60 years old 
or 95,200 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
site index is 125. On the basis of a site index of 140 for 
the Harrington soil, the potential production per acre is 
8,700 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 77,280 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 110. Douglas- 
fir, grand fir, and western hemlock commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are the hazard of erosion, equipment limitations, 
seedling mortality, the hazard of windthrow, and plant 
competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones on the surface of the Klickitat soil may 
interfere with felling, yarding, and other operations 
involving the use of equipment. Wheeled and tracked 
equipment can be used in the more gently sloping areas, 
but cable yarding generally is safer and disturbs the soil 
less. Using standard wheeled and tracked equipment 
when the soil is moist causes rutting and compaction of 
the surface layer. Using vehicles that have large, low- 
pressure tires reduces damage to the soil and helps to 
maintain productivity. Highlead logging or other logging 
systems that fully or partially suspend logs damage the 
Soil less and generally are less costly than tractor 
systems. Road location and maintenance costs are 
greater in the more steeply sloping areas. 
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can be expected, larger trees can be planted or more 
trees than normal can be planted. 

Because roots are restricted by the moderate depth to 
bedrock in the Harrington soil, trees are subject to 
windthrow. Trees commonly are subject to windthrow 
during periods when the soil is excessively wet and the 
winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on the Klickitat soil include 
Douglas-fir, and western hemlock. Trees suitable for 
planting on the Harrington soil include Douglas-fir and 
grand fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, creambush 
oceanspray, red huckleberry, salal, thimbleberry, vine 
maple, western brackenfern, and western hazel. 

This map unit is in capability subclass Vis. 


61F—Klickitat-Harrington complex, 30 to 50 
percent north slopes. This map unit is on north-facing 
slopes of uplands. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
800 to 2,700 feet. The average annual precipitation is 60 
to 90 inches, the average annual air temperature is 45 to 
52 degrees F, and the average frost-free period is 160 to 
200 days. 

This unit is about 45 percent Klickitat stony loam and 
40 percent Harrington gravelly loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Blachly, 
Honeygrove, Kilchis, and Kinney soils. Also included are 
Klickitat and Harrington soils that have slopes of less 
than 30 percent or more than 50 percent. Included areas 
make up about 15 percent of the total acreage. 

The Klickitat soil is deep and well drained. It formed in 
colluvium derived dominantly from basic igneous rock. 
Typically, the surface is covered with a mat of needles, 
leaves, twigs, and moss about 1 inch thick. The surface 
layer is dark reddish brown stony loam about 9 inches 
thick. The subsoil is dark reddish brown very cobbly clay 
loam about 11 inches thick. The substratum to a depth 
of 56 inches is dark reddish brown very cobbly loam. 
Basalt is at a depth of 56 inches. 

Permeability of the Klickitat soil is moderate. Available 
water capacity is about 3 to 5 inches. Depth to hard 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is rapid, and the hazard of erosion is high. 

The Harrington soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
basic igneous rock. Typically, the surface is covered with 
a mat of leaves, twigs, and moss about 1 inch thick. The 
surface layer is dark reddish brown gravelly loam about 4 
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Permeability of the Klickitat soil is moderate. Available 
water capacity is about 3 to 5 inches. Depth to hard 
bedrock and effective rooting depth are 40 to 60 inches. 
Runoff is rapid, and the hazard of erosion is high. 

The Harrington soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
basic igneous rock. Typically, the surface is covered with 
a mat of leaves, twigs, and moss about 1 inch thick. The 
surface layer is dark reddish brown gravelly loam about 4 
inches thick. The upper 19 inches of the subsoil is very 
gravelly clay loam, and the lower 11 inches is dark 
reddish brown very cobbly loam. Basalt is at a depth of 
34 inches. 

Permeability of the Harrington soil is moderately rapid. 
Available water capacity is about 2 to 5 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 145 for the Klickitat soil, the 
potential production per acre is 9,120 cubic feet from an 
even-aged, fully stocked stand of trees 60 years old or 
82,080 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
site index is 110. On the basis of a site index of 140 for 
the Harrington soil, the potential production per acre is 
8,700 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 77,280 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 80 years old. On the basis of a 
50-year site curve, the mean site index is 110. Douglas- 
fir and grand fir commonly grow on this unit. The main 
concerns in producing and harvesting timber are the 
hazard of erosion, equipment limitations, seedling 
mortality, the hazard of windthrow, and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones on the surface of the Klickitat soil may 
interfere with felling, yarding, and other operations 
involving the use of equipment. Wheeled and tracked 
equipment can be used in the more gently sloping areas, 
but cable yarding generally is safer and disturbs the soil 
less. Using standard wheeled and tracked equipment 
when the soil is moist causes rutting and compaction of 
the surface layer. Using vehicles that have large, low- 
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Landsliding or slumping may occur when the soils 
become saturated and are disturbed by constructing 
roads or harvesting timber. 

The droughtiness of the surface layer of the 
Harrington soil and the large amount of rock fragments 
increase seedling mortality or this unit. To compensate 
for the higher mortality rate that can be expected, larger 
trees or more trees than normal can be planted. 

Because roots are restricted by the moderate depth to 
bedrock in the Harrington soil, trees are subject to 
windthrow. Trees commonly are subject to windthrow 
during periods when the soil is excessively wet and the 
winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on the Klickitat soil include 
Douglas-fir and western hemlock. Trees suitable for 
planting on the Harrington soil include Douglas-fir and 
grand fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, creambush 
oceanspray, red huckleberry, salal, thimbleberry, vine 
maple, western brackenfern, and western hazel. 

This map unit is in capability subclass VIs. 


62F—Klickitat-Harrington complex, 30 to 50 
percent south slopes. This map unit is on south-facing 
slopes of uplands. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
800 to 2,700 feet. The average annual precipitation is 60 
to 90 inches, the average annual air temperature is 45 to 
52 degrees F, and the average frost-free period is 160 to 
200 days. 

This unit is about 45 percent Klickitat stony loam and 
40 percent Harrington gravelly loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Blachly, 
Honeygrove, Kilchis, and Kinney soils. Also included are 
Klickitat and Harrington soils that have slopes of less 
than 30 percent or more than 50 percent. Included areas 
make up about 15 percent of the total acreage. 

The Klickitat soil is deep and well drained. It formed in 
colluvium derived dominantly from basic igneous rock. 
Typically, the surface is covered with a mat of needles, 
leaves, twigs, and moss about 1 inch thick. The surface 
layer is dark reddish brown stony loam about 9 inches 
thick. The subsoil is dark reddish brown very cobbly clay 
loam about 11 inches thick. The substratum to a depth 
of 56 inches is dark reddish brown very cobbly loam. 
Basalt is at a depth of 56 inches. 
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Permeability of this Malabon soil is moderately slow. 
Available water capacity is about 10 to 12 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of erosion is slight. 

This unit is used mainly for small grain, grass seed, 
orchards, hay and pasture, and vegetables. It is also 
used for homesite development, wildlife habitat, and 
recreation. 

This unit is suited to the production of most climatically 
adapted crops. lt has few limitations. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, 
subsoiling, or stubble mulching. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. Proper stocking rate, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

The main limitations of this unit for homesite 
development are the moderately slow permeability and 
the moderate shrink-swell potential. 

Septic tank absorption fields may function poorly in 
winter. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. If 
buildings are constructed on this unit, properly designing 
foundations and footings and diverting runoff away from 
the buildings help to prevent structural damage because 
of shrinking and swelling. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability class I. 
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pressure tires reduces damage to the soil and helps to 
maintain productivity. Highlead logging or other logging 
systems that fully or partially suspend logs damage the 
soil less and generally are less costly than tractor 
systems. Road location and maintenance costs are 
greater in the more steeply sloping areas. 

Landsliding or slumping may occur when the soils 
become saturated and are disturbed by constructing 
roads or harvesting timber. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the moderate depth to 
bedrock in the Harrington soil, trees are subject to 
windthrow. Trees commonly are subject to windthrow 
during periods when the soil is excessively wet and the 
winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on the Klickitat soil include 
Douglas-fir. Trees suitable for planting on the Harrington 
soil include Douglas-fir and grand fir. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, creambush 
oceanspray, red huckleberry, salal, thimbleberry, vine 
maple, western brackenfern, and western hazel. 

This map unit is in capability subclass Vis. 


63—Malabon silty clay loam. This deep, well drained 
soil is in nearly level to slightly convex areas on low 
alluvial stream terraces. It formed in silty and clayey 
alluvium derived from mixed sources. Slopes are 0 to 3 
percent. The vegetation in areas not cultivated is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
200 to 600 feet. The average annual precipitation is 40 
to 50 inches, the average annual air temperature is 52 to 
54 degrees F, and the average annual frost-free period 
is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 17 inches thick. The subsoil is dark 
brown and brown silty clay about 43 inches thick. In 
some areas of similar included soils, the subsoil has 
strata of silt loam or sandy loam. 

Included in this unit are small areas of Coburg and 
Salem soils. Included areas make up about 15 percent of 
the total acreage. 
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residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitations are the moderately rapid to very rapid 
permeability and low soil strength. 

Use of this unit for septic tank absorption fields is 
limited because of the risk of seepage and the hazard of 
polluting water supplies. If the density of housing is 
moderate to high, community sewage systems may be 
needed to prevent contamination of water supplies as a 
result of seepage from onsite sewage disposal systems. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
The possibility of settlement can be minimized by 
compacting the building site before construction is 
begun. 

Excavation for roads and buildings increases the risk 
of erosion. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass llc. 


65B—Marcola cobbly silty clay loam, 2 to 7 
percent slopes. This deep, moderately well drained soil 
is on fans at the mouth of steep canyons around the 
margins of large valleys. It formed in alluvium and 
colluvium derived from mixed sedimentary and volcanic 
rock. The vegetation in areas not cultivated is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
400 to 1,200 feet. The average annual precipitation is 40 
to 60 inches, the average annual air temperature is 52 to 
54 degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is very dark brown cobbly 
silty clay loam about 12 inches thick. The upper 18 
inches of the subsoil is dark brown and dark yellowish 
brown very cobbly clay, and the lower 7 inches 5 
mottled, brown extremely cobbly clay. The substratum to 
a depth of 60 inches or more is variegated brown and 
dark grayish brown extremely cobbly clay. 

Included in this unit are small areas of Dixonville, 
Hazelair, Panther, and Witham soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Marcola soil is slow. Available 
water capacity is about 7 to 10 inches. Effective rooting 
depth is 60 inches or more; however, root penetration 
may be restricted by a seasonal high water table. Runoff 
is slow, and the hazard of erosion is slight. A seasonal 
high water table is at a depth of 3.5 to 4.5 feet from 
November to May. 

This unit is used mainly for hay and pasture, small 
grain, and limited orchards. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitations are 
wetness and slow permeability. Drainage is needed if the 
unit is to be used to its maximum potential. Response to 
drainage is good if adequate outlets are available. 
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64—Malabon Variant loam. This deep, well drained 
Soil is on stream terraces. It formed in mixed alluvium 
that is high in content of ash and is derived from mixed 
sources. Slopes are 0 to 3 percent. The vegetation in 
areas not cultivated is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 600 to 1,100 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 50 to 54 degrees F, 
and the average frost-free period is 165 to 210 days. 

Typically, the surface is covered with a mat of leaves, 
twigs, moss, and needles about 2 inches thick. The 
surface layer is black loam about 14 inches thick. The 
subsoil is very dark grayish brown and dark brown sandy 
loam about 41 inches thick. The substratum to a depth 
of 60 inches or more is dark brown very gravelly sandy 
loam. 

Included in this unit are small areas of Clackamas, 
Salem, and Sifton Variant soils. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Malabon Variant soil is moderately 
rapid to rapid to a depth of 55 inches and very rapid 
below this depth. Available water capacity is about 6 to 9 
inches. Effective rooting depth is 40 to 60 inches; 
however, root penetration may be restricted by the very 
gravelly sandy loam substratum. Runoff is slow, and the 
hazard of erosion is slight. 

This unit is used mainly for hay and pasture and small 
grain. It is also used for homesite development, wildlife 
habitat, and recreation. 

If this unit is used for crops, the main limitation is 
droughtiness. 

All adapted pasture plants can be grown, but bunch- 
type species planted alone generally are not suitable 
because of the hazard of erosion. Using management 
that maintains optimum vigor and quality of forage plants 
is a good practice. Proper stocking rate, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and to protect the soil from 
erosion. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Sufficient 
water for irrigation generally can be obtained from 
nearby streams or wells. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
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subsoil is dark reddish brown silty clay loam, and the 
lower 35 inches is reddish brown, mottled silty clay. In 
some small areas of similar included soils, the subsoil is 
gravelly below 3 depth of 40 inches. 

Included in this unit are small areas of Abiqua and 
Waldo soils. Included areas make up about 15 percent 
of the total acreage. 

Permeability of this McAlpin soil is moderately slow. 
Available water capacity is about 10 to 12 inches. 
Effective rooting depth is 60 inches; however, root 
penetration may be restricted by a seasonal high water 
table. Runoff is slow, and the hazard of erosion is slight. 
A seasonal high water table is at a depth of 2 to 3 feet 
from November to March. 

This unit is used mainly for hay and pasture, small 
grain, and row crops. It is also used for homesite 
development, wildlife habitat, and recreation (fig. 14). 

If this unit is used for crops, the main limitation is 
wetness. Most climatically adapted crops can be grown if 
artificial drainage is provided. Drainage is needed if this 
unit is to be used to its maximum potential. Unless the 
soil is drained, long-lived, deep-rooted deciduous fruit 
and nut trees, strawberries, caneberries, and alfalfa are 
adversely affected by wetness. Response to drainage is 
good if adequate outlets are available. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Grazing when the soil is moist results 
in compaction of the surface layer, poor tilth, and 
excessive runoff. Proper stocking rate, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and to protect the soil from 
erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitations are wetness, moderately slow permeability, 
shrink-swell potential, and low soil strength. Drainage is 
needed if roads and building foundations are 
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Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Grazing when 
the soil is moist results in compaction of the surface 
layer, poor tilth, and excessive runoff. Proper stocking 
rate, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

The main limitations of this unit for homesite 
development are slow permeability, wetness, shrink-swell 
potential, and coarse fragment content. Drainage is 
needed if roads and building foundations are 
constructed. Wetness can be reduced by installing drain 
tile around footings. 

Septic tank absorption fields can be expected to 
function poorly on this unit because of the slow 
permeability and wetness. The limitation of slow 
permeability can be overcome by increasing the size of 
the absorption field. Interceptor ditches for diverting 
subsurface water improve the operation of septic tank 
absorption fields. 

If buildings and roads are constructed, the effects of 
shrinking and swelling can be minimized by using proper 
engineering designs and by backfilling with material that 
has low shrink-swell potential. 

Preserving the existing plant cover during construction 
helps to control erosion. Removal of gravel and cobbles 
in disturbed areas is needed for best results when 
landscaping, particularly in areas used for lawns. 

This map unit is in capability subclass IVs. 


66B—McAlpin silty clay loam, 3 to 6 percent 
slopes. This deep, moderately well drained soil is on low 
alluvial stream terraces in valleys of streams tributary to 
the Willamette River. It formed in fine textured alluvium 
derived from mixed sources. The vegetation in areas not 
cultivated is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 350 to 900 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown silty clay 
loam about 14 inches thick. The upper 11 inches of the 


111 


Linn County Area, Oregon 


Figure 14.—Area of McAlpin silty clay loam, 3 to 6 percent slopes, used for recreation. 


The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass lle. 


67—McBee silty clay loam. This deep, moderately 
well drained soil is on flood plains. It formed in 
moderately fine textured alluvium derived from mixed 
sources. Slope is 0 to 3 percent. The vegetation in areas 
not cultivated is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 150 to 600 feet. The average 
annual precipitation is 40 to 50 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown silty clay 
loam about 19 inches thick. The upper 9 inches of the 
subsoil is dark brown, mottled silty clay loam, and the 
lower 16 inches is dark grayish brown, mottled silty clay 
loam. The substratum to a depth of 60 inches or more is 


constructed. Wetness can be reduced by installing drain 
tile around footings. 

This unit is poorly suited to septic tank absorption 
fields because of the seasonal high water table and 
moderately slow permeability. Septic tank absorption 
fields can be installed in some areas where the 
restrictive feature water table is at a greater depth. The 
limitation of moderately slow permeability can be 
overcome by increasing the size of the absorption field. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before beginning construction. 

If buildings and roads are constructed on this unit, 
properly designing foundations and footings and diverting 
runoff away from the buildings help to prevent structural 
damage because of shrinking and swelling. 
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seasonal high water table and the hazard of flooding. 
Absorption fields can be installed in some areas where 
the water table is at a greater depth. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before beginning construction. 

This map unit is in capability subclass llw. 


68F—McDuff silty clay loam, 25 to 50 percent 
slopes. This moderately deep, well drained soil is on 
uplands. It formed in fine textured colluvium derived 
dominantly from tuffaceous and sedimentary rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 700 to 2,400 feet. The average 
annual precipitation is 60 to 90 inches, the average 
annual air temperature is 48 to 52 degrees F, and the 
average frost-free period is 160 to 200 days. 

Typically, the surface is covered with a mat of leaves, 
moss, needles, and twigs 1 inch thick. The surface layer 
is dark brown silty clay loam about 7 inches thick. The 
upper 25 inches of the subsoil is dark brown clay, and 
the lower 4 inches is strong brown silty clay. Partially 
weathered tuffaceous siltstone is at a depth of 36 
inches. 

Included in this unit are small areas of Apt, Cumley, 
Honeygrove, and Peavine soils and McDuff soils that 
have slopes of more than 50 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this McDuff soil is moderately slow. 
Available water capacity is 4 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is medium to rapid, and the hazard of erosion is 
high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, homesite 
development, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 145, the potential production 
per acre is 9,120 cubic feet from an even-aged, fully 
Stocked stand of trees 60 years old or 82,080 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, western hemlock, bigleaf maple, and red 
alder commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Steep yarding 
paths, skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. 

Ground skidding methods of harvesting timber are 
difficult to use because of slope. Wheeled and tracked 
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dark grayish brown, mottled silty clay loam. In some 
areas of similar included soils, the substratum is gravelly 
or very gravelly. 

Included in this unit are small areas of Chehalis, 
Cloquato, Newberg, and Wapato soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this McBee soil is moderate. Available 
water capacity is about 11 to 13 inches. Effective rooting 
depth is 60 inches; however, root penetration may be 
restricted by a seasonal high water table. Runoff is slow, 
and the hazard of erosion is slight except during 
occasional periods of flooding from November to May 
(fig. 15). A seasonal high water table is at a depth of 2 
to 3 feet from November to April. 

This unit is used mainly for hay, pasture, small grain, 
vegetables, and orchards. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for cultivated crops, the main 
limitation is the hazard of flooding. Most climatically 
adapted crops can be grown if the soil is protected from 
flooding late in spring and early in summer. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. Proper stocking rate, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and to protect the soil from 
erosion. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Cover crops are needed to protect the soil from 
erosion during periods of flooding in winter. Returning all 
crop residue to the soil and using a cropping system that 
includes grasses, legumes, or grass-legume mixtures 
help to maintain fertility and tilth. Grain and grasses 
respond to nitrogen; legumes respond to phosphorus, 
boron, sulfur, and lime; and vegetables and berries 
respond to nitrogen, phosphorus, and potassium. 

If this unit is used for homesite development, the main 
limitations are the hazard of flooding, wetness, and low 
soil strength. Drainage is needed if roads and building 
foundations are constructed. Wetness can be reduced 
by ínstalling drain tile around footings. 

Buildings and roads should be located above the 
expected flood level. The risk of flooding has been 
reduced in some areas by constructing large dams and 
reservoirs upstream. Septic tank absorption fields can be 
expected to function poorly on this unit because of the 
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Figure 15.—Flooding in an area of McBee silty clay loam. 


Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Because 
plant competition is greater in areas on north- and east- 
facing slopes, it may be necessary to plant larger trees. 
Competing weeds, brush, or trees can be controlled by 
spraying, cutting, girdling, or scarifying. Scarification is 
less suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes creambush oceanspray, western hazel, 
salal, vine maple, cascade Oregon-grape, trailing 
blackberry, and swordfern. 

This map unit is in capability subclass Vle. 


68G—McDuff silty clay loam, 50 to 75 percent 
slopes. This moderately deep, well drained soil is on the 
Side slopes of uplands. It formed in fine textured 


equipment can be used in the more gently sloping areas, 
but cable yarding generally is safer and disturbs the soil 
less. The use of vehicles that have large, low-pressure 
tires or cable or aerial logging systems decrease the risk 
of soil puddling and compaction. When moist, 
unsurfaced roads and skid trails are sticky and plastic. 
They may be impassable during rainy periods. Hoad 
location and maintenance costs are greater in the more 
steeply sloping areas. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

The soil can be subject to landsliding and slumping 
when saturated. Landsliding or slumping may occur 
when the soil becomes saturated and is disturbed by 
constructing roads or harvesting timber. 
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Landsliding or slumping may occur when the soil 
becomes saturated and is disturbed by constructing 
roads or harvesting timber. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Because 
plant competition is greater in areas on north- and east- 
facing slopes, it may be necessary to plant larger trees. 
Competing weeds, brush, or trees can be controlled by 
spraying, cutting, girdling, or scarifying. Scarification is 
less suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes creambush oceanspray, western hazel, 
salal, vine maple, cascade Oregon-grape, trailing 
blackberry, and western swordfern. 

This map unit is in capability subclass Vile. 


69B—Minniece silty clay loam, 0 to 8 percent 
slopes. This deep, somewhat poorly drained and poorly 
drained soil is in narrow drainageways and other 
depressional areas of uplands. It formed in colluvium and 
alluvium derived dominantly from basic igneous rock. 
The native vegetation is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 800 to 2,400 feet. The 
average annual precipitation is 60 to 90 inches, the 
average annual air temperature is 47 to 50 degrees F, 
and the average frost-free period is 145 to 190 days. 

Typically, the surface is covered with a mat of leaves, 
twigs, and moss about 1 inch thick. The surface layer is 
very dark gray silty clay loam about 10 inches thick. The 
upper 18 inches of the subsoil is dark gray, mottied silty 
clay, and the lower 8 inches is grayish brown, mottled 
silty clay. The substratum to a depth of 65 inches is 
gray, mottled silty clay loam. 

Included in this unit are small areas of Blachly, 
Cumley, Honeygrove, Kinney, and Peavine soils. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Minniece soil is very slow. 
Available water capacity is 5 to 7 inches. Effective 
rooting depth is 60 inches; however, root penetration 
may be restricted by a seasonal high water table. Runoff 
is slow, and the hazard of erosion is slight. A seasonal 
high water table is at a depth of 0 to 2 feet from 
November to May. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, limited pasture, water supply, 
and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140, the potential production 
per acre is 8,700 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 77,280 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
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colluvium derived dominantly from tuffaceous and 
sedimentary rock. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
700 to 2,400 feet. The average annual precipitation is 60 
to 90 inches, the average annual air temperature is 48 to 
52 degrees F, and the average frost-free period is 160 to 
200 days. 

Typically, the surface is covered with a mat of leaves, 
moss, needles, and twigs 1 inch thick. The surface layer 
is dark brown silty clay loam about 7 inches thick. The 
upper 25 inches of the subsoil is dark brown clay, and 
the lower 4 inches is strong brown silty clay. Partially 
weathered tuffaceous siltstone is at a depth of 36 
inches. 

Included in this unit are small areas of Apt, Cumley, 
Honeygrove, and Peavine soils and McDuff soils that 
have slopes of less than 50 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this McDuff soil is moderately slow. 
Available water capacity is 4 to 6 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 145, the potential production 
per acre is 9,120 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 82,080 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, western hemlock, bigleaf maple, and red 
alder commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Steep yarding 
paths, skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. 

Ground skidding methods of harvesting timber are 
difficult to use because of slope. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. When moist, unsurfaced roads and skid 
trails are sticky and plastic. They may be impassable 
during rainy periods. Road location and maintenance 
costs are greater in the more steeply sloping areas. 
Casting material to the side when building roads can 
damage vegetation and is a potential source of 
sedimentation. Hauling away waste material minimizes 
damage to the soil and to the plant cover downslope of 
roadbuilding sites. 
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Included in this unit are small areas of Dobbins, Flane, 
Muikey, and Zango soils and Moe soils that have slopes 
of more than 25 percent. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Moe soil is moderately slow. 
Available water capacity is about 10 to 12 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow to medium, and the hazard of erosion is slight to 
high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 145, the potential production 
per acre is 9,120 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 82,080 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, western hemlock, and western redcedar 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are equipment 
limitations and plant competition. 

Using standard wheeled and tracked equipment when 
the soil is moist causes rutting and compaction. 
Displacement of the surface layer occurs most readily 
when the soil is dry. Puddling can occur when the soil is 
wet. Using vehicles that have large, low-pressure tires 
reduces damage to the soil and helps to maintain 
productivity. Snowpack limits the use of equipment and 
restricts access. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Dougias-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes red huckleberry, cascade Oregon-grape, 
Pacific rhododendron, salal, trailing blackberry, western 
brackenfern, western swordfern, common beargrass, and 
tall blue huckleberry. 

This map unit is in capability subclass Vle. 


70F—Moe gravelly loam, 25 to 50 percent slopes. 
This deep, well drained soil is on the side slopes of 
uplands. it formed in colluvium derived dominantly from 
tuffaceous rock and breccia. The native vegetation is 
mainly conifers, shrubs, and grasses. Elevation is 2,800 
to 3,600 feet. The average annual precipitation is 70 to 
90 inches, the average annual air temperature is 43 to 
45 degrees F, and the average frost-free period is 90 to 
120 days. 

Typically, the surface is covered with a mat of 
needles, twigs, and leaves about 1 inch thick. The 
surface layer is very dark grayish brown and very dark 
brown gravelly loam about 15 inches thick. The upper 9 
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basis of a 50-year site curve, the mean site index is 100. 
Douglas-fir, western hemlock, western redcedar, red 
alder, bigleaf maple, and Oregon ash commonly grow on 
this unit. The main concerns in producing and harvesting 
timber are equipment limitations, seedling mortality, the 
hazard of windthrow, and plant competition. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. 

Mortality of seedlings may be high in some areas 
because of restricted drainage. 

Because roots are restricted by the seasonal high 
water table, trees are subject to windthrow. Windthrow is 
a hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
natural or artificial reforestation. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, and western redcedar. 

The understory vegetation commonly growing on this 
unit includes vine maple, salal, creambush oceanspray, 
trailing blackberry, cascade Oregon-grape, and western 
swordfern. 

If this unit is used for pasture, the main limitations are 
wetness and the clayey texture of the soil. Wetness 
limits the choice of plants and the period of grazing and 
increases the risk of winterkill. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

This map unit is in capability subclass ۰ 


70D—Moe gravelly loam, 3 to 25 percent slopes. 
This deep, well drained soil is on broad bench tops and 
side slopes of uplands. It formed in colluvium derived 
dominantly from tuffaceous rock and breccia. The native 
vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,800 to 3,600 feet. The average annual 
precipitation is 70 to 90 inches, the average annual air 
temperature is 43 to 45 degrees F, and the average 
frost-free period is 90 to 120 days. 

Typically, the surface is covered with a mat of 
needles, twigs, and leaves about 1 inch thick. The 
surface layer is very dark grayish brown and very dark 
brown gravelly loam about 15 inches thick. The upper 9 
inches of the subsoil is dark brown silty clay loam, and 
the lower 37 inches is dark yellowish brown and dark 
brown silty clay. 
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suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes red huckleberry, cascade Oregon-grape, 
Pacific rhododendron, salal, trailing blackberry, western 
brackenfern, western swordfern, common beargrass, and 
tall blue huckleberry. 

This map unit is in capability subclass Vile. 


71F—Mulkey loam, 25 to 50 percent slopes. This 
moderately deep, well drained soil is on the side slopes 
of uplands. It formed in colluvium derived dominantly 
from basic igneous rock. The native vegetation is mainly 
conifers, shrubs, and grasses. Elevation is 2,700 to 
4,000 feet. The average annual precipitation is 70 to 120 
inches, the average annual air temperature is 43 to 45 
degrees F, and the average frost-free period is 80 to 100 
days. 

Typically, the surface layer is very dark brown loam 
about 8 inches thick. The next layer is very dark grayish 
brown gravelly loam about 11 inches thick. The subsoil is 
dark brown cobbly loam about 12 inches thick. Basalt is 
at a depth of 31 inches. 

Included in this unit are small areas of Henline, Keel, 
Valsetz, and Yellowstone soils and Mulkey soils that 
have slopes of less than 25 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Mulkey soil is moderately rapid. 
Available water capacity is about 3 to 6 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 110, the potential 
production per acre is 5,040 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 46,700 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 100 years old. 
Douglas-fir, western hemlock, and noble fir commonly 
grow on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion, equipment 
limitations, seedling mortality, the hazard of windthrow, 
and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
Skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
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inches of the subsoil is dark brown silty clay loam, and 
the lower 37 inches is dark yellowish brown and dark 
brown silty clay. 

Included in this unit are small areas of Dobbins, Flane, 
Mulkey, and Zango soils and Moe soils that have slopes 
of less than 25 percent. Included areas make up about 
15 percent of the tota! acreage. 

Permeability of this Moe soil is moderately slow. 
Available water capacity is about 10 to 12 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 145, the potential production 
per acre is 9,120 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 82,080 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, western hemlock, and western redcedar 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Wheeled and tracked equipment can be used in the 
more gently sloping areas, but cable yarding generally is 
safer and disturbs the soil less. Using standard wheeled 
and tracked equipment when the soil is moist causes 
rutting and compaction. Displacement of the surface 
layer occurs most readily when the soil is dry. Puddling 
can occur when the soil is wet. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Highlead logging or other 
logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are greater in the more steeply sloping areas. Snowpack 
limits the use of equipment and restricts access. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
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This unit is used mainly for timber production, hay and 
pasture, grass seed, small grain, and orchards. It is also 
used for homesite development, Christmas trees, wildlife 
habitat, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 150, the potential production 
per acre is 9,480 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 86,800 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, bigleaf maple, grand fir, and Oregon white 
oak commonly grow on this unit. The main concerns in 
producing and harvesting timber are seedling mortality, 
the hazard of windthrow, and plant competition. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. 

Trees suitable for planting on this unit include 
Douglas-fir and grand fir. 

The understory vegetation commonly growing on this 
unit includes Pacific poison-oak, common snowberry, 
western brackenfern, trailing blackberry, rose, and 
western swordfern. 

This unit is suited to most climatically adapted crops. It 
has few limitations. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
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soil and to the plant cover downslope of roadbuilding 
sites. 

Wheeled and tracked equipment can be used in the 
more gently sloping areas, but cable yarding generally is 
safer and disturbs the soil less. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Highlead logging or other 
logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Snowpack limits the use of equipment 
and restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and noble fir. 

The understory vegetation commonly growing on this 
unit includes common beargrass, cascade Oregon-grape, 
Pacific rhododendron, western brackenfern, and tall blue 
huckleberry. 

This map unit is in capability subclass Vle. 


72C—Nekia silty clay loam, 2 to 12 percent slopes. 
This moderately deep, well drained soil is on foothills 
adjacent to the terraces of the Willamette Valley. It 
formed in colluvium derived dominantly from basic 
igneous and tuffaceous rock. The native vegetation is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 300 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown and dark 
reddish brown silty clay loam about 10 inches thick. The 
subsoil is dark reddish brown clay about 19 inches thick. 
Fractured basalt is at a depth of 29 inches. In some 
areas of similar included soils, the surface layer is silt 
loam. 

Included in this unit are small areas of Bellpine, 
Dupee, Jory, Ritner, and Witzel soils and Nekia soils that 
have slopes of more than 12 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Nekia soil is moderately slow. 
Available water capacity is about 3 to 6 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is slow to medium, and the hazard of 
erosion is slight to moderate. 
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average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown and dark 
reddish brown silty clay loam about 10 inches thick. The 
subsoil is dark reddish brown clay about 19 inches thick. 
Fractured basalt is at a depth of 29 inches. In some 
areas of similar included soils, the surface layer is silt 
loam. 

Included in this unit are small areas of Bellpine, 
Dupee, Jory, Ritner, and Witzel soils and Nekia soils that 
have slopes of less than 12 percent or more than 20 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Nekia soil is moderately slow. 
Available water capacity is about 3 to 6 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is medium, and the hazard of erosion is 
moderate to high. 

This unit is used mainly for timber production, hay and 
pasture, grass seed, small grain, and orchards. It is also 
used for homesite development, Christmas trees, wildlife 
habitat, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 150, the potential production 
per acre is 9,480 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 86,800 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, bigleaf maple, grand fir, and Oregon white 
oak commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, the 
hazard of windthrow, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 
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the water intake rate, and the crop needs. Water for 
irrigation is often not available and usually must be 
stored in reservoirs. Only a few acres are irrigated by 
sprinklers. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. Grazing 
when the soil is moist results in compaction of the 
surface layer, poor tilth, and excessive runoff. Proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, moderately slow 
permeability, and low soil strength. Cuts needed to 
provide essentially level building sites can expose 
bedrock. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock and moderately slow 
permeability. Septic tank absorption fields can be 
installed in some areas where the depth to bedrock is 
greater. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. The high content of clay in the 
subsoil makes it necessary to reinforce foundations and 
footings for buildings. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass Ille. 


72D—Nekia silty clay loam, 12 to 20 percent 
slopes. This moderately deep, well drained soil is on 
foothills adjacent to the terraces of the Willamette 
Valley. It formed in colluvium derived dominantly from 
basic igneous and tuffaceous rock. The vegetation in 
areas not cultivated is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 300 to 1,400 feet. The 
average annual precipitation is 40 to 60 inches, the 
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If this unit is used for homesite development, the main 
limitations are depth to bedrock, moderately slow 
permeability, slope, and low soil strength. Cuts needed 
to provide essentially level building sites can expose 
bedrock. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock, slope, and 
moderately slow permeability. Septic tank absorption 
fields can be installed in some areas of this unit where 
the depth to bedrock is greater and the unit is less 
sloping. Absorption lines should be installed on the 
contour. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption fields. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support 8 load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. The high content of clay in the 
subsoil makes it necessary to reinforce foundations and 
footings for buildings. 

Erosion is 8 hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass llle. 


72E—Nekia silty clay loam, 20 to 30 percent 
slopes. This moderately deep, well drained soil is on 
foothills adjacent to the terraces of the Willamette 
Valley. It formed in colluvium derived dominantly from 
basic igneous and tuffaceous rock. The native vegetation 
is mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 300 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown and dark 
reddish brown silty clay loam about 10 inches thick. The 
subsoil is dark reddish brown clay about 19 inches thick. 
Fractured basalt is at a depth of 29 inches. In some 
areas of similar included soils, the surface layer is silt 
loam. 

Included in this unit are small areas of Bellpine, 
Dupee, Jory, Ritner, and Witzel soils and Nekia soils that 
have slopes of less than 20 percent or more than 30 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Nekia soil is moderately slow. 
Available water capacity is about 3 to 6 inches. Depth to 
hard bedrock and effective rooting depth are 20 to 40 
inches. Runoff is medium, and the hazard of erosion is 
high. 

This unit is used mainly for timber production and 
pasture. It is also used for homesite development, 
wildlife habitat, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 150, the potential production 
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The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and grand fir. 

The understory vegetation commonly growing on this 
unit includes Pacific poison-oak, common snowberry, 
western brackenfern, trailing blackberry, rose, and 
western swordfern. 

This unit is suited to most climatically adapted crops. It 
is limited mainly by slope in some areas. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Water for 
irrigation is often not available and usually must be 
stored in reservoirs. Only 3 few acres are irrigated by 
sprinklers. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. Runoff and erosion can be controlled by 
managing residue, using rough or minimum tillage, 
growing winter cover crops, or stubble mulching. Grazing 
when the soil is moist results in compaction of the 
surface layer, poor tilth, and excessive runoff. Proper 
stocking rate, pasture rotation, and restricted grazing 
during wet períods help to keep the pasture in good 
condition and to protect the soil from erosion. All tillage 
should be on the contour or across the slope. 
Constructing terraces reduces runoff and the risk of 
erosion and conserves moisture. 
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If this unit is used for hay and pasture, å permanent 
plant cover is needed to prevent excessive runoff and 
erosion in winter. Seedbed preparation should be on the 
contour or across the slope where practical. Using 
management that maintains optimum vigor and quality of 
forage plants is a good practice. Rotation grazing helps 
to maintain the quality of forage. Grazing when the soil is 
moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, moderately slow 
permeability, slope, and low soil strength. Cuts needed 
to provide essentially level building sites can expose 
bedrock. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock, slope, and 
moderately slow permeability. Septic tank absorption 
fields can be installed in some areas of this unit where 
the depth to bedrock is greater and that are iess sloping. 
Absorption lines should be installed on the contour. The 
limitation of moderately slow permeability can be 
overcome by increasing the size of the absorption fields. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. The high content of clay in the 
subsoil makes it necessary to reinforce foundations and 
footings for buildings. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass iVe. 


72F—Nekia silty clay loam, 30 to 50 percent 
slopes. This moderately deep, well drained soil is on 
foothills adjacent to the terraces of the Willamette 
Valley. It formed in colluvium derived dominantly from 
basic igneous and tuffaceous rock. The native vegetation 
is mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 300 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown and dark 
reddish brown silty clay loam about 10 inches thick. The 
subsoil is dark reddish brown clay about 19 inches thick. 
Fractured basalt is at a depth of 29 inches. In some 
areas of similar included soils, the surface layer is silt 
loam. 

Included in this unit are small areas of Bellpine, 
Dupee, Jory, Ritner, and Witzel soils and Nekia soils that 
have slopes of less than 30 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Nekia soil is moderately slow. 
Available water capacity is about 3 to 6 inches. Depth to 
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per acre is 9,480 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 86,800 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, bigleaf maple, grand fir, and Oregon white 
oak commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, the 
hazard of windthrow, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

When moist, unsurfaced roads and skid trails are 
Sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. These activities are more difficult to perform in the 
more steeply sloping areas. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and grand fir. 

The understory vegetation commonly growing on this 
unit includes Pacific poison-oak, common snowberry, 
western brackenfern, trailing blackberry, rose, and 
western swordfern. 

The steepness of slope makes this unit is unsuitable 
for cultivation. If the unit is used for pasture, the main 
limitation is slope and the clayey texture of the soil. The 
unit is suited only to limited tillage for pasture 
management practice. 
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suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and grand fir. 

The understory vegetation commonly growing on this 
unit includes Pacific poison-oak, common snowberry, 
western brackenfern, trailing blackberry, rose, and 
western swordfern. 

This map unit is in capability subclass Vle. 


73—Newberg fine sandy loam. This deep, somewhat 
excessively drained soil is on flood plains. It formed in 
recent alluvium derived from mixed sources. Slope is 0 
to 3 percent. The vegetation in areas not cultivated is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 125 to 700 feet. The average annual 
precipitation is 40 to 50 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown fine sandy 
loam about 7 inches thick. The next layer is dark brown 
fine sandy loam about 12 inches thick. The upper 9 
inches of the substratum is brown coarse sandy loam, 
and the lower part to a depth of 64 inches or more is 
dark grayish brown loamy fine sand and loamy sand. In 
some areas of similar included soils, the surface layer is 
silt loam or very gravelly or sandy material is below a 
depth of 40 inches. 

Included in this unit are small areas of Camas, 
Chehalis, Cloquato, and McBee soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Newberg soil is moderately rapid 
to a depth of 28 inches and rapid below this depth. 
Available water capacity is about 6 to 9 inches. Effective 
rooting depth is 24 to 40 inches; however, root 
penetration is restricted by the sandy substratum. Runoff 
is slow, and the hazard of erosion is slight except during 
periods of flooding. This soil is subject to occasional, 
brief periods of flooding from December to March. 

This unit is used mainly for small grain, grass seed, 
orchards, pasture, and vegetables (fig. 16). It is also 
used for homesite development, wildlife habitat, and 
recreation. 

If this unit is used for cultivated crops, the main 
limitation is the hazard of flooding. Most climatically 
adapted crops can be grown if the soil is protected from 
flooding late in spring and early in summer. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Cover crops are needed to protect the soil from 
erosion during periods of flooding in winter. Returning all 
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hard bedrock and effective rooting depth are 20 to 40 


inches. Runoff is rapid, and the hazard of erosion is high. 


This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 145, the potential production 
per acre is 9,120 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 82,080 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, bigleaf maple, grand fir, and Oregon white 
oak commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, the 
hazard of windthrow, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
Skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes the damage to 
the soil and to plant cover downslope of roadbuilding 
sites. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. Wheeled and tracked equipment can be used in 
the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Highlead 
logging or other logging systems that fully or partially 
suspend logs damage the soil less and generally are 
less costly than tractor systems. Compaction can be 
reduced by using suitable methads for removing timber, 
laying out skid trails in advance, and harvesting timber 
when the soil is least susceptible to compaction. Ripping 
skid trails and landings when the soil is dry improves the 
growth of trees. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
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Figure 16.—Double cropping of apples and pumpkins in an area of Newberg fine sandy loam. 


74H—Ochrepts, very steep. These well drained and 
moderately well drained soils are on long, narrow 
escarpments along the small streams that have cut 
deeply into the valley terraces and where the terraces 
meet the bottom lands and flood plains along major 
streams and rivers. These soils formed in stratified silty, 
loamy, or gravelly alluvium and in the accumulation of 
material that has creeped downslope. Soil depth ranges 
from 20 to 60 inches or more. Slopes are 20 to 60 
percent. The native vegetation is conifers, hardwoods, 
shrubs, and grasses. Elevation is 50 to 1,500 feet. The 
average annual precipitation is 40 to 90 inches, the 
average annual air temperature is 47 to 54 degrees F, 
and the average frost-free period is 150 to 210 days. 

These soils are highly variable. They generally are 
silty, loamy, or gravelly and are stratified. In some areas 
the surface layer is dark colored. 

Included in this unit, in areas of the Willamette Valley 
that receive 40 to 60 inches of rainfall, is as much as 20 
percent Chehalis, Cloquato, Malabon, Newberg, Salkum, 
and Willamette soils. Included in the higher rainfall areas 


crop residue to the soil and using a cropping system that 
includes grasses, legumes, or grass-legume mixtures 
help to maintain fertility and tilth. Grain and grasses 
respond to nitrogen; legumes respond to phosphorus, 
boron, sulfur, and lime; and vegetables and berries 
respond to nitrogen, phosphorus, and potassium. 

If this unit is used for homesite development, the main 
limitations are the hazard of flooding and rapid 
permeability. Septic tank absorption fields do not 
function properly during periods of flooding. The rapid 
permeability of the substratum may result in 
contamination of ground water. Dikes and channels that 
have outlets for floodwater can be used to protect 
buildings and onsite sewage disposal systems from 
flooding. Roads and streets should be located above the 
expected flood level. The risk of flooding has been 
reduced in some areas by constructing large dams and 
reservoirs upstream. 

This map unit is in capability subclass ۰ 
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Included in this unit are small areas of Dixonville, 
Dupee, Hazelair, Willakenzie, and Witham soils. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Panther soil is very slow. Available 
water capacity is 5 to 8 inches. Depth to soft bedrock 
and effective rooting depth are 20 to 40 inches; 
however, root penetration is restricted by a seasonal 
high water table and the dense clay layer. Runoff is slow 
to medium, and the hazard of erosion is slight to 
moderate. A seasonal high water table is at a depth of 0 
to 1 foot from December through April. 

This unit is used mainly for hay and pasture. It is also 
used for recreation, wildlife habitat, and limited homesite 
development. 

If this unit is used for hay and pasture, the main 
limitations are wetness and very slow permeability. 
Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 
Drainage is needed if this unit is to be used to its 
maximum potential. 

Using management that maintains optimum vigor and 
quality of forage plants is a good practice. Proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 

This unit is poorly suited to homesite development. 
The main limitations are wetness, very slow permeability, 
low soil strength, and the shrink-swell potential. Drainage 
is needed if roads and building foundations are 
constructed. Wetness can be reduced by installing drain 
tile around footings. 

This unit is not suited to septic tank absorption fields 
because of wetness and the very slow permeability, 
which adversely affect the treatment and absorption 
processes. 

Roads should be designed to offset the limited ability 
of the soil in this unit to support a load. Settling can be 
minimized by compacting the disturbed areas before 
beginning construction. Roads built on this unit need to 
be provided with a large amount of base rock to prevent 
settling. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

This map unit is in capability subclass Vlw. 


76E—Peavine silty clay loam, 3 to 30 percent 

slopes. This moderately deep, well drained soil is on 
broad, rolling bench tops and side slopes of uplands. It 
formed in colluvium derived dominantly from sedimentary 
and tuffaceous rock. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
700 to 2,400 feet. The average annual precipitation is 60 
to 90 inches, the average annual air temperature is 48 to 
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on uplands is as much as 20 percent Blachly, 
Harrington, Honeygrove, Klickitat, and Peavine soils. 
Also included are small areas of less steeply sloping 
Soils, small seep areas, and some very narrow, nearly 
vertical areas. 

Permeability, available water capacity, and effective 
rooting depth are highly variable. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used mainly for wildlife habitat. The lower 
rainfall areas are also used for pasture and for limited 
homesite development in the more gentle sloping areas. 
The higher rainfall areas on uplands, are also used for 
limited timber production and recreational activities such 
as picnicking, hiking, or camping. 

If this unit is used for pasture, the main limitation is 
steepness of slope. Control of erosion is critical on this 
unit. A permanent plant cover is needed to prevent 
excessive runoff and erosion in winter. 

If this unit is used for homesite development, the main 
limitation is slope. Slumping of cuts and fills may occur, 
making additional maintenance of roads and building 
foundations necessary. Slope is a concern in installing 
septic tank absorption fields. Absorption lines should be 
installed on the contour. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. 

Some merchantable timber grows on this unit, but it is 
not a significant commercial timber producing unit. The 
major concern for management and harvesting timber is 
equipment limitations because of slope. 

Ground skidding methods of harvesting timber can be 
difficult to use because of slope. In the steeper areas, 
highlead logging or other logging systems that fully or 
partially suspend logs damage the soil less and generally 
are less costly than tractor systems. Landsliding and 
slumping can occur if the soil is disturbed when 
harvesting timber. 

This unit is in capability subclass Vle. 


75C—Panther silty clay loam, 2 to 12 percent 
slopes. This deep, poorly drained soil is in drainageways 
and on concave slopes of low foothills. ۱] formed in 
colluvium derived dominantly from sedimentary rock. The 
vegetation in areas not cultivated is mainly hardwoods, 
shrubs, grasses, and sedges. Elevation is 300 to 1,200 
feet. The average annual precipitation is 40 to 60 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is black silty clay loam 
about 7 inches thick. The next layer is very dark brown, 
mottled clay about 13 inches thick. The subsoil is dark 
grayish brown, mottled clay 28 inches thick. Sedimentary 
bedrock is at a depth of 48 inches. In some areas of 
similar included soils, bedrock is at a depth of more than 
60 inches. 


Soil Survey 


or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes Pacific poison-oak, common snowberry, 
western swordfern, salal, vine maple, red huckleberry, 
western hazel, and trailing blackberry. 

If this unit is used for homesite development, the main 
limitations are slope, depth to bedrock, moderately slow 
permeability, and low soil strength. 

Slope limits use of some areas of this unit for building 
site development. Erosion is a hazard in the steeper 
areas. Only the part of the site that is used for 
construction should be disturbed. Preserving the existing 
plant cover during construction helps to control erosion. 
Cuts needed to provide essentially level building sites 
can expose bedrock. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock, slope, and the 
moderately slow permeability. Septic tank absorption 
fields can be installed in some areas of this unit where 
the depth to bedrock is greater and the areas are less 
sloping. Absorption lines should be installed on the 
contour. 

Buildings and roads should be designed to offset the 
limited ability of this soil in this unit to support a load. 
The high content of clay in the subsoil makes it 
necessary to reinforce foundations and footings for 
buildings. Roads need large amounts of base rock to 
prevent settling. Cutbanks may be subject to slumping 
when the soil is saturated. 

This map unit is in capability subclass Vie. 


76G—Peavine silty clay loam, 30 to 60 percent 
slopes. This moderately deep, well drained soil is on the 
side slopes of uplands. It formed in colluvium derived 
dominantly from sedimentary and tuffaceous rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 700 to 2,400 feet. The average 
annual precipitation is 60 to 90 inches, the average 
annual air temperature is 48 to 52 degrees F, and the 
average frost-free period is 160 to 200 days. 

Typically, the surface is covered with a mat of leaves, 
moss, needles, and twigs 1 inch thick. The surface layer 
is dark reddish brown silty clay loam about 10 inches 
thick. The upper 18 inches of the subsoil is dark reddish 
brown and reddish brown silty clay, and the lower 9 
inches is yellowish brown silty clay. Weathered siltstone 
is at a depth of 37 inches. 

Included in this unit are small areas of Apt, Cumley, 
Honeygrove, and McDuff soils and Peavine soils that 
have slopes of less than 30 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Peavine soil is moderately slow. 
Available water capacity is 5 to 7 inches. Depth to soft 
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52 degrees F, and the average frost-free period is 160 to 
200 days. 

Typically, the surface is covered with a mat of leaves, 
moss, needles, and twigs 1 inch thick. The surface layer 
is dark reddish brown silty clay loam about 10 inches 
thick. The upper 18 inches of the subsoil is dark reddish 
brown and reddish brown silty clay, and the lower 9 
inches is yellowish red silty clay. Weathered siltstone is 
at a depth of 37 inches. 

Included in this unit are small areas of Apt, Cumley, 
Honeygrove, and McDuff soils and Peavine soils that 
have slopes of more than 30 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Peavine soil is moderately slow. 
Available water capacity is 5 to 7 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to high. 

This unit is used mainly for timber production. It is also 
used for homesite development, wildlife habitat, water 
supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 160, the potential production 
per acre is 10,200 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 95,200 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 125. 
Douglas-fir, grand fir, western redcedar, red alder, and 
bigleaf maple commonly grow on this unit. The main 
concerns in producing and harvesting timber are the 
hazard of erosion, equipment limitations, the hazard of 
windthrow, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Logging roads, 
skid trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 
Proper design of road drainage systems and care in the 
placement of culverts help to control erosion. Because 
spoil from excavations is subject to rill and gully erosion 
and to sloughing, it should be seeded to permanent 
plant cover. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. The use of vehicles that have large, low- 
pressure tires, horse logging, or cable or aerial logging 
systems decrease the risk of soil puddling and 
compaction. Ripping skid trails and landings when the 
soil is dry improves the growth of trees. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
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The soil in this unit is subject to landsliding and 
slumping because it is very plastic and is underlain by 
highly fractured bedrock. Landsliding or slumping may 
occur when the soil becomes saturated and is disturbed 
by constructing roads or harvesting timber. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes western hazel, cascade Oregon-grape, 
Pacific poison-oak, common snowberry, trailing 
blackberry, and rose. 

This map unit is in capability subclass Vle. 


77A—Pengra silt loam, 1 to 4 percent slopes. This 
deep, somewhat poorly drained soil is on toe slopes and 
alluvial fans of foothills. It formed in clayey alluvium 
derived from mixed sources. The vegetation in areas not 
cultivated is mainly hardwoods, scattered conifers, 
shrubs, and grasses. Elevation is 350 to 700 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 10 inches thick. The subsoil is dark 
grayish brown silty clay loam about 19 inches thick. The 
upper 21 inches of the substratum is grayish brown clay, 
and the lower part to a depth of 60 inches or more is 
olive gravelly clay. In some areas of similar included 
soils, gravelly clay is below a depth of 40 inches. 

Included in this unit are small areas of Hazelair, 
Natroy, and Panther soils. Also included are small areas 
of Bellpine soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Pengra soil is moderately slow to a 
depth of 29 inches and very slow below this depth. 
Available water capacity is 8 to 10 inches. Effective 
rooting depth is 60 inches; however, root penetration is 
restricted by the dense clay layer and a seasonal high 
water table. Runoff is slow, and the hazard of erosion is 
slight. A seasonal high water table is at a depth of 1.5 to 
2.5 feet from November to May. 

This unit is used mainly for native and improved 
pasture, grass seed, and blackberries. It is also used for 
homesite development, wildlife habitat, and recreation. 

If this unit is used for hay and pasture, the main 
limitations are wetness and very slow permeability. 
Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 
Drainage is needed if this unit is to be used to its 
maximum potential. 

Using management that maintains optimum vigor and 
quality of forage plants is a good practice. Proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 
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bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 160, the potential production 
per acre is 10,200 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 95,200 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 125. 
Douglas-fir, grand fir, western redcedar, red alder, and 
bigleaf maple commonly grow on this unit. The main 
concerns in producing and harvesting timber are the 
hazard of erosion, equipment limitations, the hazard of 
windthrow, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Steep yarding 
paths, skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. 

Ground skidding methods of harvesting timber are 
difficult to use because of slope. Wheeled and tracked 
equipment can be used in the more gently sloping areas, 
but cable yarding generally is safer and disturbs the soil 
less. When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. Road location and maintenance costs are 
greater in the more steeply sloping areas. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. The use of vehicles that have large, low-pressure 
tires or cable or aerial logging systems decrease the risk 
of soil puddling and compaction. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

The droughtiness of the surface layer increases 
seedling mortality, especially on the south- and 
southwest-facing slopes. In areas on south-facing slopes 
that are droughty in summer, seedling mortality can be 
reduced by providing shade for seedling. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Because 
plant competition is greater in areas on north- and east- 
facing slopes, it may be necessary to plant larger trees. 
Competing weeds, brush, or trees can be controlled by 
spraying, cutting, girdling, or scarifying. Scarification is 
less suitable in the steeper areas because of increased 
expense and soil displacement. 
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areas of similar included soils, the surface layer is cobbly 
silty clay. 

Included in this unit are small areas of Dixonville, 
Hazelair, Ritner, Witham, and Witzel soils and Philomath 
soils that have slopes of more than 12 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Philomath soil is slow. Available 
water capacity is about 2 to 4 inches. Depth to soft 
bedrock and effective rooting depth are 12 to 20 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This unit is used mainly for pasture. It is also used for 
limited homesite development, wildlife habitat, and 
recreation. 

If this unit is used for pasture, the main limitations are 
the high clay content and depth to bedrock. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. 

Using management that maintains optimum vigor and 
quality of forage plants is د‎ good practice. Proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. Fertilizer is 
needed to ensure optimum growth of grasses and 
legumes. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, low soil strength, and 
shrink-swell potential of the subsoil. Cuts needed to 
provide essentially level building sites can expose 
bedrock. 

This unit is not suited to septic tank absorption fields 
because of the shallow depth to bedrock. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

The hazard of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

Much of this unit supports Oregon white oak, scattered 
Douglas-fir, ponderosa pine, Pacific poison-oak, rose, 
and shrubs, and grasses. The unit is poorly suited to the 
production of Douglas-fir. 

This map unit is in capability subclass Vle. 


79C—Philomath cobbly silty clay, 3 to 12 percent 
slopes. This shallow, well drained soil is on low foothills 
adjacent to the Willamette Vailey. It formed in colluvium 
derived dominantly from basic igneous rock. The 
vegetation in areas not cultivated is mainly conifers, 
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If this unit is used for cultivated crops, the main 
limitations are wetness and very slow permeability. 
Drainage is needed if this unit is to reach its maximum 
potential. If a suitable outlet is available, subsurface 
drainage can be used. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grasses and small grain respond to nitrogen, and 
legumes respond to phosphorus, boron, sulfur, and lime. 
Where stubble mulching is practiced or crop residue is 
used, additional nitrogen is needed to maintain yields. 

This unit is poorly suited to homesite development. 
The main limitations are the very slow permeability, 
wetness, high shrink-swell potential, and low soil 
strength. Drainage is needed if roads and building 
foundations are constructed. Wetness can be reduced 
by installing drain tile around footings. 

This unit is poorly suited to septic tank absorption 
fields because of the seasonal high water table and very 
slow permeability. Septic tank absorption fields can be 
installed in some areas where the depth to the water 
table is greater. The limitation of very slow permeability 
can be overcome by increasing the size of the 
absorption field. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before beginning construction. Roads need to be 
provided with a large amount of base rock to prevent 
settling. 

This map unit is in capability subclass lilw. 


78C—Philomath silty clay, 3 to 12 percent slopes. 
This shallow, well drained soil is on low foothills adjacent 
to the Willamette Valley. It formed in colluvium derived 
dominantly from basic igneous rock. The vegetation in 
areas not cultivated is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 350 to 1,400 feet. The 
average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark brown silty clay 
about 4 inches thick. The next layer is very dark brown 
and very dark grayish brown clay about 15 inches thick. 
Weathered basalt is at a depth of 19 inches. In some 
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Removal of gravel and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

Much of this unit supports Oregon white oak, scattered 
Douglas-fir, ponderosa pine, Pacific poison-oak, rose, 
and shrubs and grasses. The unit is poorly suited to the 
production of Douglas-fir. 

This map unit is in capability subclass VIs. 


79F—Philomath cobbly silty clay, 12 to 45 percent 
slopes. This shallow, well drained soil is on low foothills 
adjacent to the Willamette Valley. It formed in colluvium 
derived dominantly from basic igneous rock. The 
vegetation in areas not cultivated is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 350 to 
1,400 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is very dark brown cobbly 
silty clay about 4 inches thick. The next layer is very dark 
brown and very dark grayish brown clay about 15 inches 
thick. Weathered basalt is at a depth of 19 inches. In 
some areas of similar included soils, the surface layer is 
not cobbly. 

Included in this unit are small areas of Dixonville, 
Hazelair, Ritner, Witham, and Witzel soils and Philomath 
Soils that have slopes of less than 12 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Philomath soil is slow. Available 
water capacity is about 2 to 4 inches. Depth to soft 
bedrock and effective rooting depth are 12 to 20 inches. 
Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. 

This unit is used mainly for pasture. It is also used for 
limited homesite development, wildlife habitat, and 
recreation. 

If this unit is used for pasture, the main limitations are 
the high clay content, cobbles on the surface, depth to 
bedrock, and slope. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. The use of equipment is limited by cobbles on 
the surface and by slope. 

Using management that maintains optimum vigor and 
quality of forage plants is a good practice. Proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. Fertilizer is 
needed to ensure optimum growth of grasses and 
legumes. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, slope, low soil strength, 
shrink-swell potential of the subsoil, and cobbles on the 
surface. Cuts needed to provide essentially level building 
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hardwoods, shrubs, and grasses. Elevation is 350 to 
1,400 feet. The average annuali precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is very dark brown cobbly 
silty clay about 4 inches thick. The next layer is very dark 
brown and very dark grayish brown clay about 15 inches 
thick. Weathered basalt is at a depth of 19 inches. In 
some areas of similar included soils, the surface layer is 
not cobbly. 

Included in this unit are small areas of Dixonville, 
Hazelair, Ritner, Witham, and Witzel soils and Philomath 
soils that have slopes of more than 12 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Philomath soil is slow. Available 
water capacity is about 2 to 4 inches. Depth to soft 
bedrock and effective rooting depth are 12 to 20 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This unit is used mainly for pasture. It is also used for 
limited homesite development, wildlife habitat, and 
recreation. 

If this unit is used for pasture, the main limitations are 
the high clay content, cobbles on the surface, and depth 
to bedrock. 

The soil in this unit is sticky and plastic when wet, 
which restricts trafficability. Conducting field operations 
during periods when the soil is wet reduces tilth and 
destroys structure, which results in increased runoff and 
erosion. The use of equipment is limited by stones on 
the surface. 

Using management that maintains optimum vigor and 
quality of forage plants is a good practice. Proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. Fertilizer is 
needed to ensure optimum growth of grasses and 
legumes. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, low soil strength, shrink- 
swell potential of the subsoil, and cobbles on the 
surface. Cuts needed to provide essentially level building 
sites can expose bedrock. 

This unit is not suited to septic tank absorption fields 
because of the shallow depth to bedrock. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need large amounts of base rock to prevent 
settling. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 
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Typically, the surface is covered with a mat of leaves, 
twigs, moss, and needles about 1 inch thick. The surface 
layer is dark brown and very dark grayish brown silt loam 
about 9 inches thick. The subsoil is dark brown, brown, 
and yellowish brown silty clay loam about 49 inches 
thick. The substratum to a depth of 65 inches is 
yellowish brown clay loam. In some areas of similar 
included soils, the surface layer and subsoil are cobbly. 

Included in this unit are small areas of Acanod and 
Kinney soils and Quartzville soils that have slopes of 
more than 25 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Quartzville soil is moderately slow. 
Available water capacity is about 10 to 13 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow to medium, and the hazard of erosion is slight to 
high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 190, the potential production 
per acre is 12,000 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 118,080 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
150. Douglas-fir, western hemlock, western redcedar, red 
alder, and bigleaf maple commonly grow on this unit. 
The main concerns in producing and harvesting timber 
are equipment limitations and plant competition. 

If wheeled and tracked equipment is used on this unit 
when the soil is moist, rutting and compaction occur. 
Displacement of the surface layer occurs most readily 
when the soil is dry. Puddling can occur when the soil is 
wet. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. 

Logging roads, skid trails, cutbanks, and landings can 
be protected from erosion by constructing water bars 
and by seeding. Proper design of road drainage systems 
and care in the placement of culverts help to control 
erosion. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, and western redcedar. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, Oregon oxalis, red 
huckleberry, salal, trailing blackberry, vine maple, and 
western swordfern. 

This map unit is in capability subclass Vle. 
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sites can expose bedrock. Slope limits use of some 
areas of this unit for building site development. 

This unit is not suited to septic tank absorption fields 
because of shallow depth to bedrock and slope in the 
Steeper areas of the unit. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. Removal of gravel 
and cobbles in disturbed areas is needed for best results 
when landscaping, particularly in areas used for lawns. 

Much of this unit supports Oregon white oak, scattered 
Douglas-fir, ponderosa pine, Pacific poison-oak, rose, 
and shrubs and grasses. This unit is poorly suited to the 
production of Douglas-fir. 

This map unit is in capability subclass VIs. 


80—Pits. This miscellaneous area consists of sand 
and gravel pits, borrow pits, and basalt quarries. It is on 
flood plains, broad terraces, foothills, and uplands. 

Sand and gravel occur in deposits along the flood 
plains of the rivers and major streams in the survey area. 
The materials are removed by excavations in stream 
channels, bars, and gravelly alluvial deposits underlying 
areas of farm land. The sand and gravel pits are the 
major sources of mineral aggregates for construction of 
roads. Borrow pits occur along Interstate Highway 5 and 
along broad terraces in the Willamette Valley. The 
material from these pits was excavated for use as fill 
material for roads. 

Crushed gravel is mined from quarries of igneous rock 
on foothills and in uplands. Most of these quarries are in 
remote areas, and they provide an excellent source of 
rock for logging roads. The igneous rock is very 
extensive, and it provides high quality crushed rock. 
Quarrying costs and transportation limitations restrict the 
extensive development of this resource. 

This unit is in capability subclass VIIIs. 


81D—Quartzville silt loam, 2 to 25 percent slopes. 
This deep, well drained soil is on bench tops and side 
slopes of uplands. It formed in colluvium derived 
dominantly from basic igneous and tuffaceous rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 1,500 to 2,700 feet. The 
average annual precipitation is 80 to 100 inches, the 
average annual air temperature is 46 to 51 degrees F, 
and the average frost-free period is 140 to 190 days. 
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surface layer occurs most readily when the soil is dry. 
Puddling can occur when the soil is dry. Compaction can 
be reduced by using suitable methods for removing 
timber, laying out skid trails in advance, and harvesting 
timber when the soil is least susceptible to compaction. 
Using vehicles that have large, low-pressure tires 
reduces damage to the soil and helps to maintain 
productivity. Highlead logging or other logging systems 
that fully or partially suspend logs damage the soil less 
and generally are less costly than tractor systems. 
Reforestation must be carefully managed to reduce 
competition from undesirable plants, which prevent 
natural or artificial reforestation. Because plant 
competition is greater in areas on north- and east-facing 
slopes, it may be necessary to plant larger trees in these 
areas. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 
Scarification is less suitable in the steeper areas 
because of increased expense and soil displacement. 
Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, and western redcedar. 
The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, Oregon oxalis, red 
huckleberry, salal, trailing blackberry, vine maple, and 
western swordfern. 
This map unit is in capability subclass Vie. 


82G—-Quartzville silt loam, 50 to 75 percent north 
slopes. This deep, well drained soil is on north-facing 
slopes of uplands. It formed in colluvium derived 
dominantly from basic igneous and tuffaceous rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 1,500 to 2,700 feet. The 
average annual precipitation is 80 to 100 inches, the 
average annual air temperature is 46 to 51 degrees F, 
and the average frost-free period is 140 to 190 days. 

Typically, the surface is covered with a mat of leaves, 
twigs, moss, and needles about 1 inch thick. The surface 
layer is dark brown and very dark grayish brown silty clay 
loam about 9 inches thick. The subsoil is dark brown and 
yellowish brown silty clay loam about 49 inches thick. 
The substratum to a depth of 65 inches is yellowish 
brown clay loam. In some areas of similar included soils, 
the surface layer and subsoil are cobbly. 

Included in this unit are small areas of Acanod and 
Kinney soils, Quartzville soils that have south-facing 
slopes, and Quartzville soils that have slopes of less 
than 50 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Quartzville soil is moderately slow. 
Available water capacity is about 10 to 13 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 190, the potential production 
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82F—Quartzville silt loam, 25 to 50 percent north 
slopes. This deep, well drained soil is on north-facing 
slopes of uplands. It formed in colluvium derived 
dominantly from basic igneous and tuffaceous rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 1,500 to 2,700 feet. The 
average annual precipitation is 80 to 100 inches, the 
average annual air temperature is 46 to 51 degrees F, 
and the average frost-free period is 140 to 190 days. 

Typically, the surface is covered with a mat of leaves, 
twigs, moss, and needles about 1 inch thick. The surface 
layer is dark brown and very dark grayish brown silt loam 
about 9 inches thick. The subsoil is dark brown, brown, 
and yellowish brown silty clay loam about 49 inches 
thick. The substratum to a depth of 65 inches is 
yellowish brown clay loam. In some areas of similar 
included soils, the surface layer and subsoil are cobbly. 

Included in this unit are small areas of Acanod and 
Kinney soils and Quartzville soils that have slopes of 
less than 25 percent or more than 50 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Quartzville soil is moderately slow. 
Available water capacity is about 10 to 13 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 190, the potential production 
per acre is 12,000 cubic feet from an even-aged, fully 
Stocked stand of trees 60 years old or 118,080 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
150. Douglas-fir, western hemlock, western redcedar, red 
alder, and bigleaf maple commonly grow on this unit. 
The main concerns in producing and harvesting timber 
are the hazard of erosion, equipment limitations, and 
plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Wheeled and tracked equipment can be used in the 
more gently sloping areas, but cable yarding generally is 
safer and disturbs the soil less. If wheeled and tracked 
equipment is used on this unit when the soil is moist, 
rutting and compaction occur. Displacement of the 
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Typically, the surface is covered with a mat of leaves, 
twigs, moss, and needles about 1 inch thick. The surface 
layer is dark brown and very dark grayish brown silt loam 
about 9 inches thick. The subsoil is dark brown, brown, 
and yellowish brown silty clay loam about 49 inches 
thick. The substratum to a depth of 65 inches is 
yellowish brown clay loam. In some areas of similar 
included soils, the surface layer and subsoil are cobbly. 

Included in this unit are small areas of Acanod, and 
Kinney soils and Quartzville soils that have slopes of 
less than 25 percent or more than 50 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Quartzville soil is moderately slow. 
Available water capacity is about 10 to 13 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 190, the potential production 
per acre is 12,000 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 118,080 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
150. Douglas-fir, western hemlock, western redcedar, red 
alder, and bigleaf maple commonly grow on this unit. 
The main concerns in producing and harvesting timber 
are the hazard of erosion, equipment limitations, seedling 
mortality, and plant competition. 

When harvesting timber on this unit, it is essential! to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
Skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
Soil and to the plant cover downslope of roadbuilding 
sites. 

Wheeled and tracked equipment can be used in the 
more gently sloping areas, but cable yarding generally is 
safer and disturbs the soil less. ۱۲ wheeled and tracked 
equipment is used on this unit when the soil is moist, 
rutting and compaction occur. Displacement of the 
surface layer occurs most readily when the soil is dry. 
Puddling can occur when the soil is dry. Compaction can 
be reduced by using suitable methods for removing 
timber, laying out skid trails in advance, and harvesting 
timber when the soil is least susceptible to compaction. 
Using vehicles that have large, low-pressure tires 
reduces damage to the soil and helps to maintain 
productivity. Highlead logging or other logging systems 
that fully or partially suspend logs are less damaging to 
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per acre is 12,000 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 118,080 board 
feet (International rule, one-eighth-inch kerf) from an 
even-aged, fully stocked stand of trees 80 years old. On 
the basis of a 50-year site curve, the mean site index is 
150. Douglas-fir, western hemlock, western redcedar, red 
alder, and bigleaf maple commonly grow on this unit. 
The main concerns in producing and harvesting timber 
are the hazard of erosion, equipment limitations, and 
plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
Soil and to the plant cover downslope of roadbuilding 
sites. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are greater in the more steeply sloping areas. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Because 
plant competition is greater in areas on north- and east- 
facing slopes, it may be necessary to plant larger trees 
in these areas. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 
Scarification is less suitable in the steeper areas 
because of increased expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, and western redcedar. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, Oregon oxalis, red 
huckleberry, salal, trailing blackberry, vine maple, and 
western swordfern. 

This map unit is in capability subclass Vile. 


83F—Quartzville silt loam, 25 to 50 percent south 
slopes. This deep, well drained soil is on south-facing 
slopes of uplands. It formed in colluvium derived 
dominantly from basic igneous and tuffaceous rock. The 
native vegetation is mainly conifers, hardwoods, shrubs, 
and grasses. Elevation is 1,500 to 2,700 feet. The 
average annual precipitation is 80 to 100 inches, the 
average annual air temperature is 46 to 51 degrees F, 
and the average frost-free period is 140 to 190 days. 
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Douglas-fir, Oregon white oak, bigleaf maple, and 
ponderosa pine commonly grow on this unit. The main 
concerns in producing and harvesting timber are the 
hazard of erosion, equipment limitations, seedling 
mortality, the hazard of windthrow, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to contro! erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tires reduces damage to the soil and 
helps to maintain productivity. Stones on the surface can 
interfere with felling, yarding, and other operations 
involving the use of equipment. Ripping skid trails and 
landings when the soil is dry improves the growth of 
trees. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting includes Douglas-fir and 
ponderosa pine. 

The understory vegetation commonly growing on this 
unit includes common snowberry, rose, western 
brackenfern, Pacific poison-oak, and trailing blackberry. 

If this unit is used for hay and pasture, the main 
limitations are cobbies in the surface layer and the 
texture of the surface layer. The use of equipment is 
limited by cobbles and stones on the surface and by 
slope. Seedbed preparation should be on the contour or 
across the slope where practical. 
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the soil and generally are less costly than tractor 
systems. 

Seedling mortality is greater in areas on south-facing 
slopes, which are more droughty than other areas. 
Seedling mortality can be reduced by providing shade for 
seedlings. Excessive use of browse by deer in winter is 
also more of a concern on south-facing slopes. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, western hemlock, and western redcedar. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, Oregon oxalis, red 
huckleberry, salal, trailing blackberry, vine maple, and 
western swordfern. 

This map unit is in capability subclass Vle. 


84E—Ritner cobbly silty clay loam, 2 to 30 percent 
slopes. This moderately deep, well drained soil is on low 
foothills adjacent to the terraces of the Willamette 
Valley. It formed in cobbly colluvium derived dominantly 
from basic igneous rock. The vegetation in areas not 
cultivated is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 300 to 1,400 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark reddish brown 
cobbly silty clay loam about 6 inches thick. The upper 9 
inches of the subsoil is dark reddish brown cobbly silty 
clay loam, and the lower 19 inches is dark reddish brown 
very cobbly silty clay. Fractured basalt is at a depth of 
34 inches. 

Included in this unit are small areas of Nekia, Jory, 
and Witzel soils and Ritner soils that have slopes of 
more than 30 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Ritner soil is moderately slow. 
Available water capacity is 3 to 6 inches. Depth to hard 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to high. 

This unit is used mainly for timber production. It is also 
used for pasture, homesite development, wildlite habitat, 
and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 130, the potential production 
per acre is 7,740 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 75,690 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. On the 
basis of a 50-year site curve, the mean site index is 100. 
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This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 130, the potential production 
per acre is 7,740 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 75,690 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 90 years old. On the 
basis of a 50-year site curve, the mean site index is 100. 
Douglas-fir, Oregon white oak, bigleaf maple, and 
ponderosa pine commonly grow on this unit. The main 
concerns in producing and harvesting timber are the 
hazard of erosion, equipment limitations, seedling 
mortality, the hazard of windthrow, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Proper 
design of road drainage systems and care in the 
placement of culverts help to control erosion. 

When moist, unsurfaced roads and skid trails are 
sticky and plastic. They may be impassable during rainy 
periods. Steepness of slope restricts the use of wheeled 
and tracked equipment on skid trails. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are more than in the more steeply sloping areas. Casting 
material to the side when building roads can damage 
vegetation and is د‎ potential source of sedimentation. 
Hauling away waste material minimizes damage io the 
soil and to the plant cover downslope. Stones on the 
surface can interfere with felling, yarding, and other 
operations involving the use of equipment. Ripping skid 
trails and landings when the soil is dry improves the 
growth of trees. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Trees are subject to windthrow because of the limited 
rooting depth. Windthrow is a hazard when the soil is 
wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
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Proper stocking rate, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. 
Periodic mowing and clipping help to maintain uniform 
growth, discourage selective grazing, and reduce clumpy 
growth. 

If this unit is used for homesite development, the main 
limitations are slope, depth to bedrock, moderately slow 
permeability, and the shrink-swell potential. Slope in the 
steeper areas of this unit limits the unit for building site 
development. Erosion is a hazard in the steeper areas. 
Only the part of the site that is used for construction 
should be disturbed. Preserving existing plant cover 
during construction helps control erosion. Cuts needed 
to provide essentially level building sites can expose 
bedrock. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock, slope, and 
moderately slow permeability. Septic tank absorption 
fields can be installed in some areas of this unit where 
the depth to bedrock is greater and the areas are less 
sloping. Absorption lines should be installed on the 
contour. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption fields or backfilling the trench with a porous 
material, or both. 

Buildings and roads should be designed to offset the 
effects of shrinking and swelling. The high content of 
clay in the subsoil makes it necessary to reinforce 
foundations and footings for buildings. 

This map unit is in capability subclass Vis. 


84G—Ritner cobbly silty clay loam, 30 to 60 
percent slopes. This moderately deep, well drained soil 
is on low foothills adjacent to the terraces of the 
Willamette Valley. It formed in cobbly colluvium derived 
dominantly from basic igneous rock. The native 
vegetation is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 300 to 1,400 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frosi-free period is 165 to 210 days. 

Typically, the surface layer is dark reddish brown 
cobbly silty clay loam about 6 inches thick. The upper 9 
inches of the subsoil is dark reddish brown cobbly silty 
clay loam, and the lower 19 inches is dark reddish brown 
very cobbly silty clay. Fractured basalt is at a depth of 
34 inches. 

Included in this unit are small areas of Nekia and 
Witzel soils and Ritner soils that have slopes of less 
than 30 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Ritner soil is moderately slow. 
Available water capacity is 3 to 6 inches. Depth to hard 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is rapid, and the hazard of erosion is high. 
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Included in this unit are small areas of Ritner and 
Witzel soils at the lower elevations and Kilchis and 
Yellowstone soils at the higher elevations. Included 
areas make up about 10 percent of the total acreage. 

Rock outcrop consists of barren exposures of basalt. 

The Orthents are highly variable. They are well drained 
and moderately wel! drained and formed in a mixture of 
silt and sand and an accumulation of material that has 
creeped downslope. These soils are dark reddish brown, 
reddish brown, yellowish red, very dark brown, very dark 
grayish brown, dark yellowish brown, yellowish brown, 
brown, or dark brown loam or sandy loam that is as 
much as 75 percent gravel, cobbles, or stones. Depth to 
fractured basalt ranges from 5 to 60 inches or more. 

Permeability, available water capacity, and effective 
rooting depth are highly variable. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used mainly for native pasture and wildlife 
habitat and as rock quarries. It also has esthetic value 
from surrounding recreational areas. 

This map unit is in capability subclass Vills. 


87—Salem gravelly silt loam. This deep, well drained 
soil is in slightly convex areas on low alluvial stream 
terraces. It formed in gravelly alluvium derived from 
mixed sources. Slope is 0 to 3 percent. The vegetation 
in areas not cultivated is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 200 to 700 feet. The 
average annual precipitation is 40 to 50 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown gravelly silt 
loam about 9 inches thick. The next layer is dark brown 
gravelly clay loam about 7 inches thick. The subsoil is 
dark brown gravelly clay loam about 19 inches thick. The 
upper 12 inches of the substratum is very gravelly loamy 
sand, and the lower part to a depth of 60 inches or more 
is very gravelly sand. 

Included in this unit are smali areas of Clackamas, 
Coburg, Courtney, and Malabon soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Salem soil is moderate to a depth 
of 35 inches and very rapid below this depth. Available 
water capacity is about 4 to 8 inches. Effective rooting 
depth is 60 inches or more; however, root penetration is 
restricted by the substratum of very gravelly sand. 
Runoff is slow, and the hazard of erosion is slight. 

This unit is used mainly for small grain, grass seed, 
hay, pasture, and row crops. It is also used for homesite 
development, wildlife habitat, and recreation. 

This unit is well suited to all climatically adapted crops. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlied application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
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suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and ponderosa pine. 

The understory vegetation commonly growing on this 
unit includes common snowberry, rose, western 
brackenfern, Pacific poison-oak, and trailing blackberry. 

This map unit is in capability subclass Vils. 


85—Riverwash. This deep, excessively drained to 
poorly drained miscellaneous area occurs as islands or 
gravel and sand bars in and along major streams and 
rivers. It formed in recently deposited sand and gravel. It 
does not have a plant cover. Elevation is 125 to 1,200 
feet. The average annual precipitation is 40 to 80 inches, 
the average annual air temperature is 47 to 54 degrees 
F, and the average frost-free period is 160 to 210 days. 

Riverwash consists of highly stratified sand and gravel. 
It is highly variable. 

Included in this unit are small areas of Fluvents and 
Fluvaquents. Included areas make up about 15 percent 
of the total acreage. 

Permeability of Riverwash is very rapid. Available 
water capacity is highly variable. Runoff is slow, and the 
hazard of erosion is very high because of overflow. 

This unit is used mainly as a source of sand and 
gravel. It is also used as a source of roadfill and for 
wildlife habitat and recreation. 

in some areas excess silt and clay restricts the 
suitability of this unit for use as sand and gravel, and 
reduce its quality as roadfill as well. Its season of use is 
limited by seasonal flooding. 

Riverwash is subject to overflow when the water level 
of the streams and rivers is high, and it is extremely 
droughty when the water level is low. During periods of 
overflow, materials are deposited or eroded away. For 
these reasons, it is unsuited to agricultural or woodland 
uses. 

This unit is poorly suited to urban and recreational 
development. It is limited mainly by seasonal flooding, 
wetness, and small stones. 

This unit is in capability subclass ۷۸۷۰ 


86G—Rock outcrop-Orthents complex, steep. This 
unit is on foothills and uplands. Slope is 5 to 70 percent. 
At the lower elevations, the vegetation consists of 
scattered, stunted hardwoods and conifers, shrubs, 
forbs, and grasses. At the higher elevations, the 
vegetation consists of scattered, stunted conifers, 
shrubs, forbs, and grasses. Elevation is 400 to 4,900 
feet. The average annual precipitation is 40 to 120 
inches, the average annual air temperature is 41 to 54 
degrees F, and the average frost-free period is 70 to 210 
days. 

This unit is about 60 percent Rock outcrop and 30 
percent Orthents. It is on the sides and ridgetops of 
foothills and uplands (fig. 17). The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 
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Figure 17.—Typical area of Rock outcrop-Orthents complex, steep. 


The main limitations of this unit for homesite 
development are the very rapid permeability of the 
substratum and the shrink-swel! potential. 

this unit is used for septic tank absorption fields, the‏ ۶ا 
risk of seepage and the hazard of polluting water‏ 
supplies are concerns. If the density of housing is‏ 
moderate to high, community sewage systems may be‏ 
needed to prevent contamination of water supplies as a‏ 
result of seepage from onsite sewage disposal systems.‏ 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 
Removal of pebbles and cobbles in disturbed areas is 
needed for best results when landscaping, particularly in 
areas used for lawns. 

This map unit is in capability subclass Ils. 


water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen, and legumes 
respond to phosphorus, boron, sulfur, and lime. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, subsoiling, growing winter 
cover crops, or stubble mulching. Grazing when the soil 
is moist results in compaction of the surface layer, poor 
tilth, and excessive runoff. Proper stocking rate, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. 
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the pasture in good condition and to protect the soil from 
erosion. 

If this unit is used for homesite development, the main 
limitations are moderately slow permeability and low soil 
strength. 

Septic tank absorption fields may function poorly in 
winter. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass lle. 


88C—Salkum silty clay loam, 8 to 15 percent 
slopes. This deep, well drained soil is on old terraces. It 
formed in old, weathered gravelly alluvium derived from 
mixed sources. The vegetation in areas not cultivated is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 400 to 850 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown silty clay 
loam about 11 inches thick. The upper 8 inches of the 
subsoil is dark brown silty clay loam, and the lower 8 
inches is dark brown clay. The next layer is variegated 
yellow, brownish yellow, light gray, grayish brown, very 
pale brown, and pink silty clay loam about 33 inches 
thick. 

Included in this unit are small areas of Bellpine and 
Jory soils, Salkum soils that have slopes of less than 8 
percent, and soils that are 20 to 40 inches deep to 
highly weathered clayey gravel. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Salkum soil is moderately slow. 
Available water capacity is about 9 to 12 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
medium, and the hazard of erosion is moderate. 

This unit is used mainly for small grain, grass seed, 
orchards, and hay and pasture. It is also used for 
homesite development, wildlife habitat, and recreation. 

This unit is suited to most climatically adapted crops. It 
has few limitations. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 
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88B—Salkum silty clay loam, 2 to 8 percent slopes. 
This deep, well drained soil is on oid terraces. It formed 
in old, weathered gravelly alluvium derived from mixed 
sources. The vegetation in areas not cultivated is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
400 to 850 feet. The average annual precipitation is 40 
to 60 inches, the average annual air temperature is 52 to 
54 degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is dark brown silty clay 
loam about 11 inches thick. The upper 8 inches of the 
subsoil is dark brown silty clay loam, and the lower 8 
inches is dark brown clay. Below this is variegated 
yellow, brownish yellow, light gray, grayish brown, very 
pale brown, and pink silty clay loam about 33 inches 
thick. 

Included in this unit are small areas of Bellpine and 
Jory soils, Salkum soils that have slopes of more than 8 
percent, and soils that are 20 to 40 inches deep to 
highly weathered clayey gravel. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Salkum soil is moderately slow. 
Available water capacity is about 9 to 12 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of erosion is slight. 

This unit is used mainly for small grain, grass seed, 
orchards, and hay and pasture crops. It is also used for 
homesite development, wildlife habitat, and recreation. 

This unit is suited to most climatically adapted crops. It 
has few limitations. 

in summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Grazing when the soil is moist results 
in compaction of the surface layer, poor tilth, and 
excessive runoff. Proper stocking rate, pasture rotation, 
and restricted grazing during wet periods help to keep 
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Included in this unit are small areas of Dayton, 
Hazelair, Pengra, Steiwer, and Woodburn soils. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Santiam soil is moderately slow to 
a depth of 34 inches and slow below this depth. 
Available water capacity is 9 to 11 inches. Effective 
rooting depth is 60 inches or more; however, root 
penetration is restricted by the dense clay layer and a 
seasonal high water table. Runoff is slow, and the 
hazard of erosion is slight. A seasonal high water table is 
at a depth of 2 to 3 feet from December to March. 

Most areas of this unit are used for small grain, grass 
seed, and hay and pasture. Among the other crops 
grown are orchard and cannery crops. Some areas are 
used for wildlife habitat, recreation, and homesites. 

If this unit is used for cultivated crops, the main 
limitations are slow permeability and wetness. Drainage 
is needed if this unit is to be used to its maximum 
potential. if à suitable outlet is available, subsurface 
drainage can be used to reduce wetness. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Grazing when the soil is moist results 
in compaction of the surface layer, poor tilth, and 
excessive runoff. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. To avoid overirrigating and 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitations are wetness, slow permeability, shrink-swell 
potential, and low soil strength. 

Drainage is needed if roads and building foundations 
are constructed. Wetness can be reduced by installing 
drain tile around footings. 

This unit is poorly suited to septic tank absorption 
fields because of the seasonal high water table and slow 
permeability. Septic tank absorption fields can be 
installed in some areas where the depth to the water 
table is greater. The limitation of slow permeability can 
be overcome by increasing the size of the absorption 
field. 
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Returning all crop residue to the soil and using å 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Grazing when the soil is moist results 
in compaction of the surface layer, poor tilth, and 
excessive runoff. Proper stocking rate, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and to protect the soil from 
erosion. All tillage should be on the contour or across 
the slope. 

If this unit is used for homesite development, the main 
limitations are slope, moderately slow permeability, and 
low soil strength. 

Septic tank absorption fields may function poorly in 
winter. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. Absorption lines should be installed on 
the contour. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass Ille. 


89B—Santiam silt loam, 3 to 6 percent slopes. This 
deep, moderately well drained soil is on high terrace 
remnants and foot slopes of low foothills. It formed in 
silty alluvium overlying older, weathered gravelly and 
clayey alluvium or weathered basic igneous rock. Slope 
is 3 to 6 percent. The vegetation in areas not cultivated 
is mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 300 to 375 feet. The average annual 
precipitation is 40 to 50 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
and dark brown silt loam about 14 inches thick. The 
upper 20 inches of the subsoil is dark brown and brown, 
mottled silty clay loam, and the lower 26 inches is 
brown, mottled clay. 
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When moist, unsurfaced roads and skid trails are 
Sticky and plastic. They may be impassable during rainy 
periods. If wheeled and tracked equipment is used on 
this unit when the soil is moist, puddling and compaction 
occur. Compaction seriously reduces the productivity of 
the soil. Compaction can be reduced by using suitable 
methods for removing timber, laying out skid trails in 
advance, and harvesting timber when the soil is least 
susceptible to compaction. Using vehicles that have 
large, low-pressure tíres reduces damage to the soil and 
helps to maintain productivity. 

The droughtiness of the surface layer increases 
seedling mortality. In areas that are droughty in summer, 
seedling mortality can be reduced by providing shade for 
seedlings or by planting more trees than normal. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes vine maple, western swordfern, salal, 
cascade Oregon-grape, and trailing blackberry. 

This map unit is in capability subclass IIIs. 


91—Saturn Variant silt loam. This deep, moderately 
well drained soil is on stream terraces. It formed in 
mixed alluvium that is high in content of ash and is 
derived from mixed sources. Slopes are 0 to 3 percent. 
The vegetation in areas not cultivated is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 350 to 550 
feet. The average annual precipitation is 40 to 60 inches, 
the average annual air temperature is 50 to 54 degrees 
F, and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is black silt loam about 10 
inches thick. The subsoil is very dark grayish brown and 
dark brown silty clay loam about 14 inches thick. The 
substratum to a depth of 60 inches or more is mottled, 
dark yellowish brown very gravelly clay loam. 

Included in this unit are small areas of Courtney, 
Clackamas, and Salem soils. Included areas make up 
about 15 percent of the total acreage. 

Permeability of the Saturn Variant scil is moderate to a 
depth of 24 inches and slow below this depth. Available 
water capacity is about 7 to 10 inches. Effective rooting 
depth is 60 inches or more; however, root penetration is 
restricted by the compacted very gravelly clay loam 
substratum and a seasonal high water table. Runoff is 
slow, and the hazard of erosion is slight. A seasonal high 
water table is at a depth of 2 to 3 feet from November to 
May. 

This unit is used mainly for hay and pasture, small 
grain, and vegetables. It is also used for homesite 
development, wildlife habitat, and recreation. 
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If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before beginning construction. Roads need to be 
provided with a large amount of base rock to prevent 
settling. 

This map unit is in capability subclass lle. 


90B—Saturn clay loam, 0 to 5 percent slopes. This 
deep, well drained soil is on low alluvial terraces along 
streams of uplands. It formed in poorly sorted alluvium 
derived dominantly from basic igneous rock. The native 
vegetation is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 800 to 1,500 feet. The average 
annual precipitation is 60 to 80 inches, the average 
annual air temperature is 47 to 51 degrees F, and the 
average frost-free period is 160 to 200 days. 

Typically, the surface is covered with a mat of leaves, 
twigs, and moss 1 inch thick. The surface layer is very 
dark grayish brown and dark brown clay loam about 10 
inches thick. The upper 9 inches of the subsoil is dark 
brown clay loam, and the lower 17 inches is dark brown 
gravelly clay loam. The substratum to a depth of 60 
inches or more is dark brown extremely gravelly loamy 
sand. In some areas of similar included soils, the surface 
layer is cobbly loam, cobbly silt loam, loam, or silt loam. 

included in this unit are small areas of Cumley and 
Minniece soils and Fluvaquents and Fluvents. Included 
areas make up about 20 percent of the total acreage. 

Permeability of this Saturn soil is moderate to a depth 
of 36 inches and rapid below this depth. Available water 
capacity is 4 to 8 inches. Effective rooting depth is 60 
inches; however, root penetration is restricted by the 
substratum of extremely gravelly loamy sand. Runoff is 
slow, and hazard of erosion is slight. A seasonal high 
water table is at a depth of 3.5 to 5.0 feet from 
December to March. This soil is subject to rare the 
periods of flooding. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140, the potential production 
per acre is 8,700 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 77,280 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, red alder, western hemlock, bigleaf mapie, 
black cottonwood, and grand fir commonly grow on this 
unit. The main concerns in producing and harvesting 
timber are equipment limitations, seedling mortality, and 
plant competition. 
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92—Sifton Variant gravelly loam. This deep, 
somewhat excessively drained soil is on stream terraces. 
It formed in gravelly alluvium that is high in content of 
ash and is derived from mixed sources. Slopes are 0 to 
3 percent. The vegetation in areas not cultivated is 
mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 600 to 1,100 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 50 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is black gravelly loam 
about 9 inches thick. The subsoil is very dark grayish 
brown very gravelly loam about 6 inches thick. The 
upper 9 inches of the substratum is dark brown 
extremely gravelly loamy sand, and the lower part to a 
depth of 60 inches or more is dark brown and dark 
yellowish brown extremely gravelly coarse sand. In some 
areas depth to ihe substratum is more than 18 inches. 

Included in this unit are small areas of Clackamas, 
Malabon Variant, and Salem soils. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Sifton Variant soil is moderately 
rapid to rapid to the substratum and very rapid through it. 
Available water capacity is about 3 to 5 inches. Effective 
rooting depth is more than 60 inches; however, root 
penetration may be restricted by the substratum of 
extremely gravelly coarse sand. Runoff is slow, and the 
hazard of erosion is slight. 

This unit is used mainly for hay and pasture and small 
grain. It is also used for homesite development, wildlife 
habitat, and recreation. 

If this unit is used for crops, the main limitations are 
droughtiness because of shallow depth to sand and 
gravelly material, and rock fragments on the surface. 

All adapted pasture piants can be grown, but bunch- 
type species planted alone generally are not suitable 
because of the hazard of erosion. Using management 
that maintains optimum vigor and quality of forage plants 
is a good practice. Proper stocking rate, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and to protect the soil from 
erosion. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Sufficient 
water for irrigation generally can be obtained from 
nearby streams or wells. 

Rock fragments on the surface limit the use of most 
equipment. 

Returning all crop residue to the soil and using 2 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
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If this unit is used for crops, the main limitations are 
droughtiness in summer and the seasonal high water 
table in winter. 

All adapted pasture plants can be grown, but bunch- 
type species planted alone generally are not suitable 
because of the hazard of erosion. Using management 
that maintains optimum vigor and quality of forage plants 
is a good practice. Proper stocking rate, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and to protect the soil from 
erosion. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Sufficient 
water for irrigation generally can be obtained from 
nearby streams or wells. Drainage is needed if this soil is 
to be used to its maximum potential. Response to 
drainage is good if adequate outlets are available. 
Ripping and shattering the compacted substratum 
increases the effective rooting depth and improves 
internal drainage. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, 
subsoiling, or stubble mulching. 

If this unit is used for homesite development, the main 
limitations are wetness, slow permeability, and moderate 
depth to the compacted substratum. 

Septic tank absorption fields can be expected to 
function poorly on this unit in winter because the 
seasonal high water table and slow permeability of the 
substratum. Septic tank absorption fields can be installed 
in some areas where the depth to the water table is 
greater. The limitations of slow permeability and limited 
soil depth necessitate use of large septic tank absorption 
fields. Interceptor ditches for diverting subsurface water 
improve the operation of septic tank absorption fields. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass IVw. 
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wetness. Tile systems are difficult to install because of 
the moderate depth to bedrock. They should be installed 
across the slope. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Grazing when the soil is moist results 
in compaction of the surface layer, poor tilth, and 
excessive runoff. Proper stocking rate, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and to protect the soil from 
erosion. All tillage should be on the contour or across 
the slope. 

If this unit is used for homesite development, the main 
limitations are wetness, slow permeability, depth to 
bedrock, low soil strength, and shrink-swell potential. 
Drainage is needed if roads and building foundations are 
constructed. Wetness can be reduced by installing drain 
tile around footings. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock and slow 
permeability. Septic tank absorption fields can be 
installed in some areas where the depth to bedrock is 
greater. The limitation of slow permeability can be 
overcome by increasing the size of the absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. The high content of clay in the 
subsoil makes it necessary to reinforce foundations and 
footings for buildings. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to contro! erosion. 

This map unit is in capability subclass lle. 


94B—Stayton silt loam, 0 to 7 percent slopes. This 
shallow, well drained soil is in drainageways and other 
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Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

If this unit is used for homesite development, the main 
limitation is the very rapid permeability of the substratum. 

If this unit is used for septic tank absorption fields, the 
very rapid permeability of the substratum may result in 
contamination of ground water. If the density of housing 
is moderate to high, community sewage systems may be 
needed to prevent contamination of water supplies as a 
result of seepage from onsite sewage disposal systems. 

Excavation for roads and buildings increases the risk 
of erosion. Preserving the existing plant cover during 
construction helps to control erosion. Removal of 
pebbles and cobbles in disturbed areas is needed for 
best results when landscaping, particularly in areas used 
for lawns. In summer, irrigation is needed for lawn 
grasses, shrubs, vines, shade trees, and ornamental 
trees. 

This map unit is in capability subclass IVs. 


93C—Silverton silt loam, 3 to 12 percent slopes. 
This moderately deep, well drained soil is on low 
terraces and foot slopes of low foothills. It formed in 
colluvium derived dominantly from basic igneous rock. 
The vegetation in areas not cultivated is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 225 to 325 
feet. The average annual precipitation is 40 to 50 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 11 inches thick. The upper 11 inches of 
the subsoil is very dark grayish brown silty clay loam, 
and the lower 15 inches is dark grayish brown and 
brown gravelly silty clay and clay. Basalt is at a depth of 
37 inches. 

included in this unit are small areas of Nekia and 
Santiam soils. Included areas make up about 15 percent 
of the total acreage. 

Permeability of this Silverton soil is slow. Available 
water capacity is about 6 to 8 inches. Depth to hard 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. A seasonal high water table is at a 
depth of 2.5 to 5.0 feet from November to May. 

This unit is used mainly for small grain, grass seed, 
orchards, and hay and pasture. It is also used for 
homesite development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitations are 
wetness and depth to bedrock. 

Drainage is needed if the unit is to be used to its 
maximum potential. Unless the soil is drained, long-lived, 
deep-rooted deciduous fruit and nut trees, strawberries, 
caneberries, and alfalfa are adversely affected by 
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yellowish brown silty clay loam about 18 inches thick. 
Weathered siltstone is at a depth of 32 inches. 

Included in this unit are small areas of Chehulpum, 
Hazelair, Willakenzie, and Steiwer soils that have slopes 
of more than 12 percent. Included areas make up about 
20 percent of the total acreage. 

Permeability of this Steiwer soil is moderately slow. 
Available water capacity is about 5 to 7 inches. Depth to 
soft bedrock and effective rooting depth are 20 to 40 
inches. Runoff is slow to medium, and the hazard of 
erosion is slight to moderate. 

This unit is used mainly for small grain, hay, pasture, 
and orchards. It is also used for homesites development, 
wildlife habitat, recreation, and limited timber production. 

If this unit is used for cultivated crops, the main 
limitation is droughtiness because of the depth to 
bedrock. Water for irrigation is often not available and 
usually must be stored in reservoirs. Suitable sites for 
reservoirs are limited. 

Lack of sufficient moisture limits the amount of 
fertilizer that can be used by plants. Å small amount of 
fertilizer can be applied in fall to take advantage of the 
moisture available in winter. Small grain and grasses 
respond to nitrogen, and legumes respond to 
phosphorus, boron, sulfur, and lime. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Runoff and erosion can be controlled by managing 
residue, using rough or minimum tillage, growing winter 
cover crops, or stubble mulching. Planting improved 
varieties of grasses early in spring ensures a better plant 
cover than if these grasses are planted later. 

If this unit is used for hay and pasture, 8 permanent 
plant cover is needed to prevent runoff and erosion in 
winter. Using management that maintains optimum vigor 
and quality of forage plants is a good practice. Grazing 
when the soil is moist results in compaction of the 
surface layer, poor tilth, and excessive runoff. Rotation 
grazing helps to maintain the quality of forage. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, low soil strength, and 
the shrink-swell potential. 

Cuts needed to provide essentially level building sites 
can expose bedrock. The bedrock is rippable and 
therefore is not a serious limitation for most engineering 
uses. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock. Septic tank 
absorption fields can be installed in some areas where 
the depth to bedrock is greater. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before beginning construction. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
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depressional areas of foothills. It formed in colluvium that 
is high in content of ash and is derived dominantly from 
basic igneous rock. The vegetation in areas not 
cultivated is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 250 to 1,200 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 50 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is black silt loam about 4 
inches thick. The subsoil is dark reddish brown silt loam 
about 9 inches thick. Basalt is at a depth of 13 inches. 

Included in this unit are small areas of Jory, Nekia, 
and Witzel soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Stayton soil is moderate. Available 
water capacity is 1 inch to 3 inches. Depth to hard 
bedrock and effective rooting depth are 12 to 20 inches. 
Runoff is slow, and the hazard of erosion is slight. 

This unit is used mainly for pasture and small grain. It 
is also used for homesite development, wildlife habitat, 
and recreation. 

If this unit is used for hay and pasture, the main 
limitation is droughtiness because of the shallow depth 
to bedrock. Water for irrigation is often not available and 
usually must be stored in reservoirs. Suitable sites for 
reservoirs are limited. 

Lack of sufficient moisture limits the amount of 
fertilizer that can be used by plants. A small amount of 
fertilizer can be applied in fall to take advantage of the 
moisture available in winter. Small grain and grasses 
respond to nitrogen, and legumes respond to 
phosphorus, boron, sulfur, and lime. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses or legumes or 
grass-legume mixtures help to maintain fertility and tilth. 
Runoff and erosion can be controlled by managing 
residue, using rough or minimum tillage, growing winter 
cover crops, or stubble mulching. Planting improved 
varieties of grasses early in spring ensures a better plant 
cover than if these grasses are planted later. 

If this unit is used for homesite development, the main 
limitation is the shallow depth to bedrock, which restricts 
the installation of septic tank absorption fields and 
construction of roads and streets. 

This map unit is in capability subclass Vle. 


95C—Steiwer silt loam, 3 to 12 percent slopes. This 
moderately deep, well drained soil is on low foothills. It 
formed in colluvium derived dominantly from sedimentary 
rock. The vegetation in areas not cultivated is mainly 
hardwoods, scattered conifers, shrubs, and grasses. 
Elevation is 300 to 650 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 14 inches thick. The subsoil is dark 
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winter. Using management that maintains optimum vigor 
and quality of forage plants is a good practice. Grazing 
when the soil is wet results in the compaction of the 
surface layer, poor tilth, and excessive runoff. Rotation 
grazing helps to maintain the quality of forage. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, slope, low soil strength, 
and shrink-swell potential of the subsoil. Cuts needed to 
provide essentially level building sites can expose 
bedrock. The bedrock is rippable and therefore is not a 
serious limitation for most engineering uses. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock and slope. Septic 
tank absorption fields can be installed in some areas of 
this unit where the depth to bedrock is greater and the 
areas are less sloping. Absorption lines should be 
installed on the contour. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before beginning construction. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving existing plant cover during 
construction helps to control erosion. 

This unit is poorly suited to commercial timber 
production. 

This map unit is in capability subclass IVe. 


95F—Steiwer silt loam, 20 to 50 percent slopes. 
This moderately deep, well drained soil is on low 
foothills. It formed in colluvium derived dominantly from 
sedimentary rock. The native vegetation is mainly 
hardwoods, scattered conifers, shrubs, and grasses. 
Elevation is 300 to 650 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 14 inches thick. The subsoil is dark 
yellowish brown silty clay loam about 18 inches thick. 
Weathered siltstone is at a depth of 32 inches. 

Included in this unit are small areas of Chehuipum, 
Hazelair, and Willakenzie soils. Also included are small 
areas of Rock outcrop and Steiwer soils that have 
slopes of less than 20 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Steiwer soil is moderately slow. 
Available water capacity is about 5 to 7 inches. Depth to 
soft bedrock and effective rooting depth are 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is high. 
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away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

This unit is poorly suited to commercial timber 
production. 

This map unit is in capability subclass Ille. 


95D—Steiwer silt loam, 12 to 20 percent slopes. 
This moderately deep, well drained soil is on low 
foothills. It formed in colluvium derived dominantly from 
sedimentary rock. The vegetation in areas not cultivated 
is mainly hardwoods, scattered conifers, shrubs, and 
grasses. Elevation is 300 to 650 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 14 inches thick. The subsoil is dark 
yellowish brown silty clay loam about 18 inches thick. 
Weathered siltstone is at a depth of 32 inches. 

Included in this unit are small areas of Chehulpum, 
Hazelair, and Willakenzie soils. Also included are small 
areas of Steiwer soils that have slopes of less than 12 
percent or more than 20 percent. Included areas make 
up about 20 percent of the total acreage. 

Permeability of this Steiwer soil is moderately slow. 
Available water capacity is about 5 to 7 inches. Depth to 
Soft bedrock and effective rooting depth are 20 to 40 
inches. Runoff is medium, and the hazard of erosion is 
moderate to high. 

This unit is used mainly for small grain, hay, and 
pasture. It is also used for homesite development, 
wildlife habitat, recreation, and limited timber production 
and orchards. 

If this unit is used for cultivated crops, the main 
limitations are droughtiness because of depth to bedrock 
and slope. 

Water for irrigation is often not available and usually 
must be stored in reservoirs. Suitable sites for reservoirs 
are limited. 

Lack of sufficient moisture limits the amount of 
fertilizer that can be used by plants. A small amount of 
fertilizer can be applied in fall to take advantage of the 
moisture available in winter. Small grain and grasses 
respond to nitrogen, and legumes respond to 
phosphorus, boron, sulfur, and lime. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Control of erosion is important on this unit because of 
the steepness of slope. Runoff and erosion can be 
controlled by managing residue, using rough or minimum 
tillage, growing winter cover crops, or stubble mulching. 
Planting improved varieties of grasses early in spring 
ensures a better plant cover than if these grasses are 
planted later. 

If this unit is used for hay and pasture, a permanent 
plant cover is needed to prevent excessive erosion in 
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Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Valsetz soil is moderate. Available 
water capacity is about 1 inch to 3 inches. Depth to hard 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 115, the potential 
production per acre is 5,460 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 52,400 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 100 years old. 
Douglas-fir, mountain hemlock, and noble fir commonly 
grow on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion, equipment 
limitations, seedling mortality, the hazard of windthrow, 
and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Using standard wheeled and tracked 
equipment when the soil is dry causes rutting and 
displacement of the surface layer. Using vehicles that 
have large, low-pressure tires reduces damage to the 
soil and helps to maintain productivity. Snowpack limits 
the use of equipment and restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Undesirable plants can prevent or prolong natural or 
artificial reforestation. Competing weeds, brush, or trees 
can be controlled by spraying, cutting, girdling, or 
scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir, mountain hemlock, and noble fir. 
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This unit is used mainly for pasture and wildlife habitat. 
It is also used for limited homesite development, limited 
timber production, and recreation. 

The steepness of slope makes this unit is unsuitable 
for cultivation. If the unit is used for pasture the main 
limitations are droughtiness because of depth to bedrock 
and steepness of slope, which restrict equipment use 
and make control of erosion critical. 

Lack of sufficient moisture limits the amount of 
fertilizer that can be used by plants. A small amount of 
fertilizer can be applied in fall to take advantage of the 
moisture available in winter. Planting improved varieties 
of grasses early in spring ensures a better plant cover 
than if these grasses are planted later. 

Using management that maintains optimum vigor and 
quality of forage plants is a good practice. Grazing when 
the soil is wet results in compaction of the surface layer, 
poor tilth, and excessive runoff. Rotation grazing helps to 
maintain the quality of forage. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock and steepness slope. 
Cuts needed to provide essentially level building sites 
can expose bedrock. The bedrock is rippable and 
therefore is not a serious limitation for most engineering 
uses. Slope limits use of some areas of this unit for 
building site development. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before beginning construction. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings helps to prevent structural 
damage because of shrinking and swelling. 

This unit is poorly suited to commercial timber 
production. 

This map unit is in capability subclass Vle. 


96E—Valsetz stony loam, 3 to 30 percent slopes. 
This moderately deep, well drained soil is on ridgetops 
and side slopes of uplands. It formed in colluvium 
derived dominantly from basic igneous rock. The native 
vegetation is mainly conifers, shrubs, and grasses. 
Elevation is 2,700 to 4,900 feet. The average annual 
precipitation is 80 to 120 inches, the average annual air 
temperature is 41 to 45 degrees F, and the average 
frost-free period is 80 to 110 days. 

Typically, the surface is covered with a mat of twigs, 
needles, and leaves about 2 inches thick. The surface 
layer is dark reddish brown stony loam about 3 inches 
thick. The next layer is reddish brown very gravelly loam 
about 9 inches thick. The subsoil is reddish brown very 
gravelly loam about 24 inches thick. Fractured basalt is 
at a depth of 36 inches. 

included in this unit are small areas of Bensley, 
Cruiser, Henline, Hummington, and Yellowstone soils and 
Valsetz soils that have slopes of more than 30 percent. 
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inch kerf) from an even-aged, fully stocked stand of 
trees 100 years old. On the basis of a site index of 80 
for the Yellowstone soil, the potential production per 
acre is 3,920 cubic feet from an even-aged, fully stocked 
stand of trees 60 years old or 22,990 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 110 years old. 
Douglas-fir, mountain hemlock, western white pine, and 
noble fir commonly grow on this unit. The main concerns 
in producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, the 
hazard of windthrow, and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Proper design of road drainage systems and 
care in the placement of culverts help to control erosion. 
Because spoil from excavations is subject to ril! and gully 
erosion and to sloughing, it should be seeded to 
permanent plant cover. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Using standard wheeled and tracked 
equipment when the soil is dry causes rutting and 
displacement of the surface layer. Using vehicles that 
have large, low-pressure tires reduces damage to the 
soil and helps to maintain productivity. Snowpack limits 
the use of equipment and restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the depth to bedrock 
in this unit, trees are subject to windthrow. Windthrow is 
a hazard when the soil is wet and the winds are strong. 

Undesirable plants, which can prevent or prolong 
natural or artificial reforestation on the Valsetz soil. 
Competing weeds, brush, or trees can be controlled by 
spraying, cutting, girdling, or scarifying. 

Trees to plant on this unit include Douglas-fir, 
mountain hemlock, and noble fir. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
cascade Oregon-grape, Pacific rhododendron, salal, and 
western swordfern. 

This map unit is in capability subclass VIs. 


97H—Valsetz-Yellowstone stony loams, 30 to 90 
percent slopes. This map unit is on the side slopes of 
uplands. The native vegetation is mainly conifers, shrubs, 
and grasses. Elevation is 2,700 to 5,000 feet. The 


Linn County Area, Oregon 


The understory vegetation commonly growing on this 
unit includes tall blue huckleberry, Pacific rhododendron, 
salal, cascade Oregon-grape, and common beargrass. 

This map unit is in capability subclass Vls. 


97E—Valsetz-Yellowstone stony loams, 3 to 30 
percent slopes. This map unit is on ridgetops and side 
slopes of uplands. The native vegetation is mainly 
conifers, shrubs, and grasses. Elevation is 2,700 to 
5,000 feet. The average annual precipitation is 70 to 120 
inches, the average annual air temperature is 41 to 45 
degrees F, and the average frost-free period is 70 to 110 
days. 

This unit is about 45 percent Valsetz stony loam and 
40 percent Yellowstone stony loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Crabtree, 
Cruiser, Bensley, Henline, and Hummington soils. Also 
included are Valsetz and Yellowstone soils that have 
slopes of more than 30 percent. Included areas make up 
about 15 percent of the total acreage. 

The Valsetz soil is moderately deep and well drained. 
It formed in colluvium derived dominantly from basic 
igneous rock. Typically, the surface is covered with a 
mat of twigs, needles, and leaves about 2 inches thick. 
The surface layer is dark reddish brown stony loam 
about 3 inches thick. The next layer is reddish brown 
very gravelly loam about 9 inches thick. The subsoil is 
reddish brown very gravelly loam about 24 inches thick. 
Fractured basalt is at a depth of 36 inches. 

Permeability of the Valsetz soil is moderately rapid. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is slow to medium, and the 
hazard of erosion is slight to high. 

The Yellowstone soil is shallow and somewhat 
excessively drained. It formed in colluvium derived 
dominantly from basic igneous rock. Typically, the 
surface is covered with a mat of leaves, needles, and 
moss about 1 inch thick. The surface layer is dark brown 
stony loam about 5 inches thick. The next layer is dark 
brown very stony sandy loam about 7 inches thick. The 
substratum is dark brown extremely stony sandy loam 
about 6 inches thick. Basalt is at a depth of 18 inches. 

Permeability of the Yellowstone soil is moderately 
rapid. Available water capacity is about 1 inch to 2 
inches. Depth to hard bedrock and effective rooting 
depth are 10 to 20 inches. Runoff is slow to medium, 
and the hazard of erosion is slight to high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 115 for the Valsetz 
soil, the potential production per acre is 5,460 cubic feet 
from an even-aged, fully stocked stand of trees 60 years 
old or 52,400 board feet (International rule, one-eighth- 
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erosion, equipment limitations, seedling mortality, the 
hazard of windthrow, and plant competition. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Wheeled and tracked equipment can be used 
in the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Highlead 
logging or other logging systems that fully or partially 
suspend logs damage the soil less and generally are 
less costly than tractor systems. Road location and 
maintenance costs are greater in the more steeply 
sloping areas. Snowpack limits the use of equipment and 
restricts access. 

Droughtiness of the surface layer increases seedling 
mortality, especially on south- and southwest-facing 
slopes. In areas on south-facing slopes that are droughty 
in summer, seedling mortality can be reduced by 
providing shade for seedlings. The large amount of rock 
fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the depth to bedrock 
in this unit, trees are subject to windthrow. Windthrow is 
a hazard when the soil is wet and the winds are strong. 

Undesirable plants may prolong natural or artificial 
reforestation on the Valsetz soil. Competing weeds, 
brush, or trees can be controlled by spraying, cutting, 
girdling, or scarifying. Scarification is less suitable in the 
steeper areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, mountain hemlock, and noble fir. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
cascade Oregon-grape, Pacific rhododendron, salal, and 
western swordfern. 

This map unit is in capability subclass VIIs. 


98— Waldo silty clay loam. This deep, poorly drained 
soil is in depressional areas of the high flood plains and 
low alluvial stream terraces. It formed in silty and clayey 
alluvium derived from mixed sources. Slope is O to 3 
percent. The vegetation in areas not cultivated is mainly 
hardwoods, shrubs, sedges, rushes, and grasses. 
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average annual precipitation is 70 to 120 inches, the 
average annual air temperature is 41 to 45 degrees F, 
and the average frost-free period is 70 to 110 days. 

This unit is about 45 percent Valsetz stony loam and 
40 percent Yellowstone stony loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Crabtree, 
Cruiser, Bensley, Henline, and Hummington soils. Also 
included are Valsetz and Yellowstone soils that have 
slopes of less than 30 percent. included areas make up 
about 15 percent of the total acreage. 

The Valsetz soil is moderately deep and well drained. 
It formed in colluvium derived dominantly from basic 
igneous rock. Typically, the surface is covered with a 
mat of twigs, needles, and leaves about 2 inches thick. 
The surface layer is dark reddish brown stony loam 
about 3 inches thick. The next layer is reddish brown 
very gravelly loam about 9 inches thick. The subsoil is 
reddish brown very gravelly loam about 24 inches thick. 
Fractured basalt is at a depth of 36 inches. 

Permeability of the Valsetz soil is moderately rapid. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 

The Yellowstone soil is shallow and somewhat 
excessively drained. it formed in colluvium derived 
dominantly from basic igneous rock. Typically, the 
surface is covered with a mat of leaves, needles, and 
moss about 1 inch thick. The surface layer is dark brown 
stony loam about 5 inches thick. The next layer is dark 
brown very stony sandy loam about 7 inches thick. The 
substratum is dark brown extremely stony sandy loam 
about 6 inches thick. Basalt is at a depth of 18 inches. 

Permeability of the Yellowstone soil is moderately 
rapid. Available water capacity is about 1 inch to 2 
inches. Depth to hard bedrock and effective rooting 
depth are 10 to 20 inches. Runoft is rapid, and the 
hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 115 for the Valsetz 
soil, the potential production per acre is 5,460 cubic feet 
from an even-aged, fully stocked stand of trees 60 years 
old or 52,400 board feet (International rule, one-eighth- 
inch kerf) from an even-aged, fully stocked stand of 
trees 100 years old. On the basis of a site index of 80 
for the Yellowstone soil, the potential production per 
acre is 3,920 cubic feet from an even-aged, fully stocked 
stand of trees 60 years old or 22,990 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 110 years old. 
Douglas-fir, mountain hemlock, western white pine, and 
noble fir commonly grow on this unit. The main concerns 
in producing and harvesting timber are the hazard of 
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If this unit is used for homesite development, the main 
limitations are wetness, slow permeability, the hazard of 
flooding, shrink-swell potential, and low soil strength. 
Drainage is needed if roads and building foundations are 
constructed. Wetness can be reduced by installing drain 
tile around footings. Excess water can be removed by 
using suitably designed drainage ditches. Roads and 
streets should be located above the expected flood 
level. 

This unit is not suited to septic tank absorption fields 
because of wetness, slow permeability, and the hazard 
of flooding, which adversely affect the treatment and 
absorption processes. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. 

This map unit is in capability subclass lilw. 


99—Wapato silty clay loam. This deep, poorly 
drained soil is in old abandoned river channels and 
depressional areas of flood plains. It formed in 
moderately fine textured recent alluvium derived from 
mixed sources. Slope is 0 to 3 percent. The vegetation 
in areas not cultivated is mainly conifers, hardwoods, 
shrubs, grasses, and sedges. Elevation is 150 to 600 
feet. The average annual precipitation is 40 to 50 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown, 
mottled silty clay loam about 17 inches thick. The subsoil 
is dark grayish brown, mottled silty clay loam about 31 
inches thick. The substratum to a depth of 60 inches or 
more is grayish brown, mottled silty clay. In some areas 
of similar included soils, the surface layer is silt loam. 

Included in this unit are small areas of Chehalis, 
McBee, and Waldo soils. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Wapato soil is moderately slow. 
Available water capacity is about 10 to 12 inches. 
Effective rooting depth is 60 inches; however, root 
penetration may be restricted by a seasonal high water 
table. Runoff is slow to ponded, and the hazard of 
erosion is slight except during frequent periods of 
flooding from December to April. A seasonal high water 
table is at a depth of 1 foot above the surface to 1 foot 
below the surface from November to May. 

This unit is used mainly for small grain, hay, pasture, 
and grass seed. It is also used for homesite 
development, wildlife habitat, and recreation (fig. 18). 

If this unit is used for crops, the main limitations are 
wetness and the hazard of flooding. Drainage is needed 
if this unit is to be used to its maximum potential. Unless 
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Elevation is 250 to 900 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark gray silty clay 
loam about 6 inches thick. The next layer is very dark 
gray, mottled silty clay loam about 14 inches thick. The 
upper 18 inches of the subsoil is dark gray, mottled silty 
clay, and the lower 9 inches is dark grayish brown, 
mottled silty clay. The substratum to a depth of 72 
inches is grayish brown, mottled silty clay. In some areas 
of similar included soils, the surface layer is silt ۰ 

Included in this unit are small areas of Bashaw and 
McAlpin soils. Included areas make up about 15 percent 
of the total acreage. 

Permeability of this Waldo soil is slow. Available water 
capacity is about 9 to 11 inches. Effective rooting depth 
is 60 inches; however, root penetration may be restricted 
by the dense clay layer and a seasonal high water table. 
Runoff is slow, and the hazard of erosion is slight except 
during periods of flooding. A seasonal high water table is 
at a depth of 0 to 0.5 foot from November to May. This 
soil is subject to occasional periods of flooding from 
January to April. 

This unit is used mainly for small grain, grass seed, 
and hay and pasture. It is also used for homesite 
development, wildlife habitat, and recreation. 

If this unit is used for crops, the main limitations are 
wetness and the hazard of flooding. Drainage is needed 
if this unit is to be used to its maximum potential. If a 
suitable outlet is available, subsurface drainage can be 
used to reduce wetness. Drainage is difficult and 
expensive because the dense clay requires close 
spacing of the tile drains. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Grazing when the soil is moist results 
in compaction of the surface layer, poor tilth, and 
excessive runoff. Proper stocking rate, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and to protect the soil from 
erosion. 

Erosion caused by the occasional periods of flooding 
and by runoff from higher lying areas can be controlled 
by growing a winter cover crop each year and by 
properly managing crop residue. Returning all crop 
residue to the soil and using a cropping system that 
includes grasses, legumes, or grass-legume mixtures 
help to maintain fertility and tilth. To minimize damage to 
crops and compaction of the soil, vehicles with large, 
low-pressure tires should be used to apply fertilizer early 
in spring. Grasses respond to nitrogen, and legumes 
respond to phosphorus, boron, sulfur, and lime. 
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Figure 18.—Area of Wapato silty clay loam used extensively by waterfowl and other wetiand wildlife. 


Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Erosion caused 
by the frequent periods of flooding and by runoff from 
higher lying areas can be controlled by growing a winter 
cover crop each year and by properly managing crop 
residue. Grazing when the soil is moist results in 
compaction of the surface layer, poor tilth, and excessive 
runoff. Proper stocking rate, pasture rotation, and 
restricted grazing during wet periods help to keep the 
pasture in good condition and to protect the soil from 
erosion. 


the soil is drained, long-lived, deep-rooted deciduous fruit 
and nut trees, strawberries, caneberries, and alfalfa are 
adversely affected by wetness. Response to drainage is 
good if adequate outlets are available. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation can be 
used, but water needs to be applied slowly to minimize 
runoff. Sprinkler irrigation is a suitable method of 
applying water. Because of the moderately slow 
permeability of the soil, the application of water should 
be regulated so that water does not stand on the surface 
and damage the crops. 
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This unit is used mainly for hay, pasture, and grass 
seed. It is also used for homesite development, wildlife 
habitat, and recreation. 

If this unit is used for crops, the main limitations are 
wetness and the hazard flooding. This unit generally is 
not suited to deep-rooted perennial crops, because 
adequate drainage usually cannot be maintained in 
winter and spring. Drainage is needed if this unit is to be 
used to its maximum potential. If a suitable outlet is 
available, subsurface drainage can be used to reduce 
wetness. Drainage is difficult and expensive because the 
dense clay requires close spacing of the tile drains. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Grazing when 
the soil is moist results in compaction of the surface 
layer, poor tilth, and excessive runoff. Compaction limits 
the movement of air and water in the soil, and it restricts 
the growth of roots. Erosion caused by the frequent 
periods of flooding and by runoff from higher lying areas 
can be controlled by growing a winter cover crop each 
year and by properly managing crop residue. Grasses 
respond to nitrogen. 

If this unit is used for homesite development, the main 
limitations are the very slow permeability, the hazard of 
flooding, shrink-swell potential, and low soil strength. 

This unit is not suited to septic tank absorption fields 
because of wetness, very slow permeability, and the 
hazard of flooding, which adversely affect the treatment 
and absorption process. Buildings, roads, and streets 
should be located above the expected flood level. 

Buildings and roads should be designed to offset the 
effects of shrinking and swelling. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. The high clay 
content in the substratum requires reinforcement in 
foundations and footings of buildings. 

Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be minimized by compacting the disturbed 
areas before beginning construction. Roads need to be 
provided with a large amount of base rock to prevent 
settling. 

This map unit is in capability subclass IVw. 


101C—Willakenzie clay loam, 2 to 12 percent 
slopes. This moderately deep, well drained soil is on low 
foothills. It formed in colluvium derived dominantly from 
sedimentary rock. The vegetation in areas not cultivated 
is mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 300 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 
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Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
To minimize damage to crops and compaction of the 
soil, vehicles with large, low-pressure tires should be 
used to apply fertilizer early in spring. Grain and grasses 
respond to nitrogen; legumes respond to phosphorus, 
boron, sulfur, and lime; and vegetables and berries 
respond to nitrogen, phosphorus, and potassium. Where 
stubble mulching is practiced or crop residue is used, 
additional nitrogen is needed to maintain yields. 

If this unit is used for homesite development, the main 
limitations are wetness, the hazard of flooding, and low 
Soil strength. 

This unit is not suited to septic tank absorption fields 
because of wetness, moderately slow permeability, and 
flooding, which adversely affect the treatment and 
absorption processes. Dikes and channels that have 
outlets for floodwater can be used to protect buildings 
and onsite sewage disposal systems from flooding. 
Buildings, roads, and streets should be located above 
the expected flood level. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. 

This map unit is in capability subclass ۷۰ 


100—Whiteson silt loam. This deep, somewhat 
poorly drained to poorly drained soil is on flood plains. It 
formed in medium textured recent alluvium overlying fine 
textured, older alluvium derived from mixed sources. 
Slope is 0 to 3 percent. The vegetation in areas not 
cultivated is mainly hardwoods, shrubs, and grasses. 
Elevation is 200 to 700 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 11 inches thick. The subsoil is mottled, 
dark grayish brown clay loam about 4 inches thick. The 
upper 28 inches of the substratum is mottled, gray and 
olive gray silty clay and clay, and the lower part to a 
depth of 60 inches or more is variegated olive gray and 
dark grayish brown gravelly sandy clay loam. 

Included in this unit are small areas of Bashaw, 
Chehalis, McBee, Waldo, and Wapato soils. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Whiteson soil is very slow. 
Available water capacity is about 5 to 7 inches. Effective 
rooting depth is 60 inches; however, root penetration 
may be restricted by the dense clay layer and a 
seasonal high water table. Runoff is slow, and the 
hazard of erosion is slight except during frequent periods 
of flooding from December to April. A seasonal high 
water table is at a depth of 0 to 1 foot from November to 
May. 
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producing and harvesting timber are the hazard of 
windthrow and plant competition. 

Because roots are restricted by moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes Pacific poison-oak, common snowberry, 
western brackenfern, trailing blackberry, and rose. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, moderately slow 
permeability, low soil strength, and the shrink-swell 
potential of the subsoil. Cuts needed to provide 
essentially level building sites can expose bedrock. The 
bedrock is rippable and therefore is not a serious 
limitation for most engineering uses. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock and moderately slow 
permeability. Septic tank absorption fields can be 
installed in some areas where the depth to bedrock is 
greater. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. Settling can be minimized by 
compacting the disturbed areas before beginning 
construction. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Excavation for roads and buildings increases the risk 
of erosion. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass Ille. 


101D—Willakenzie clay loam, 12 to 20 percent 
slopes. This moderately deep, well drained soil is on low 
foothilis. It formed in colluvium derived dominantly from 
sedimentary rock. The vegetation in areas not cultivated 
is mainly conifers, hardwoods, shrubs, and grasses. 
Elevation is 300 to 1,400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
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Typically, the surface layer is dark brown clay loam 
about 6 inches thick. The upper 4 inches of the subsoil 
is reddish brown clay loam, and the lower 12 inches is 
reddish brown and yellowish red silty clay loam. 
Weathered sandstone is at a depth of 22 inches. 

Included in this unit are small areas of Bellpine, 
Hazelair, Jory, and Nekia soils and Willakenzie soils that 
have slopes of more than 12 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Willakenzie soil is moderately slow. 
Available water capacity is 3 to 5 inches. Depth to soft 
bedrock and effective rooting depth are 20 to 40 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This unit is used mainly for small grain, hay, pasture, 
orchards, and Christmas trees. It is also used for timber 
production, wildlife habitat, and recreation. 

This unit is suited to most climatically adapted crops. It 
has few limitations. 

In summer, irrigation is needed for maximum 
production of most crops. Water for irrigation is often not 
available and usually must be stored in reservoirs. 
Sprinkler irrigation is a suitable method of applying water. 
Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. 

Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Grazing when the soil is moist results 
in compaction of the surface layer, poor tilth, and 
excessive runoff. Proper stocking rate, pasture rotation, 
and restricted grazing during wet periods help to keep 
the pasture in good condition and to protect the soil from 
erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Lack of sufficient moisture limits the amount of fertilizer 
that can be used by plants. A small amount of fertilizer 
can be applied in fall to take advantage of the moisture 
available in winter. Small grain, grasses, and orchards 
respond to nitrogen, and legumes respond to 
phosphorus, boron, sulfur, and lime. Where stubble 
mulching is practiced or crop residue is used, additional 
nitrogen is needed to maintain yields. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140, the potential production 
per acre is 8,700 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 77,280 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, Oregon white oak, and bigleaf maple 
commonly grow on this unit. The main concerns in 
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producing and harvesting timber are the hazard of 
windthrow and plant competition. 

Because roots are restricted by moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes Pacific poison-oak, common snowberry, 
western brackenfern, trailing blackberry, and rose. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, moderately slow 
permeability, slope, low soil strength, and the shrink- 
swell potential of the subsoil. Cuts needed to provide 
essentially level building sites can expose bedrock. The 
bedrock is rippable and therefore is not a serious 
limitation for most engineering uses. 

This unit is poorly suited to septic tank absorption 
fields because of depth to bedrock, slope, and 
moderately slow permeability. Septic tank absorption 
fields can be installed in some areas of this unit where 
the depth to bedrock ۱١ greater and the areas are less 
sloping. Absorption lines should be installed on the 
contour. The limitation of moderately slow permeability 
can be overcome by increasing the size of the 
absorption field. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support 3 load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. Settling can be minimized by 
compacting the disturbed areas before beginning 
construction. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass ille. 


101E—Willakenzie clay loam, 20 to 30 percent 
slopes. This moderately deep, well drained soil is on low 
foothills. It formed in colluvium derived dominantly from 
sedimentary rock. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
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temperature is 52 to 54 degrees F, and the average 
frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown clay loam 
about 6 inches thick. The upper 4 inches of the subsoil 
is reddish brown clay loam, and the lower 12 inches is 
reddish brown and yellowish red silty clay loam. 
Weathered sandstone is at a depth of 22 inches. 

Included in this unit are small areas of Bellpine, 
Hazelair, Jory, and Nekia soils and Willakenzie soils that 
have slopes of less than 12 percent or more than 20 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Willakenzie soil is moderately slow. 
Available water capacity is about 3 to 5 inches. Depth to 
soft bedrock and effective rooting depth are 20 to 40 
inches. Runoff is medium, and the hazard of erosion is 
moderate to high. 

This unit is used mainly for small grain, hay, pasture, 
orchards, and Christmas trees. It is also used for timber 
production, wildlife habitat, and recreation. 

This unit is suited to most climatically adapted crops. It 
is limited mainly by slope in some areas. 

In summer, irrigation is needed for maximum 
production of most crops. Water for irrigation is often not 
available and usually must be stored in reservoirs. Only a 
few areas are irrigated by sprinklers. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Runoff and 
erosion can be controlled by managing residue, using 
rough or minimum tillage, growing winter cover crops, or 
stubble mulching. Constructing terraces reduces runoff 
and the risk of erosion and conserve moisture. All tillage 
should be on the contour or across the slope. Grazing 
when the soil is moist results in compaction of the 
surface layer, poor tilth, and excessive runoff. Proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Small grain, grasses, and orchards respond to nitrogen, 
and legumes respond to phosphorus, boron, sulfur, and 
lime. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140, the potential production 
per acre is 8,700 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 77,280 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, Oregon white oak, and bigleaf maple 
commonly grow on this unit. The main concerns in 
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contour or across the slope where practical. Using 
management that maintains optimum vigor and quality of 
forage plants is a good practice. Rotation grazing helps 
to maintain the quality of forage. Proper stocking rate, 
pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. 

If this unit is used for homesite development, the main 
limitations are depth to bedrock, moderately slow 
permeability, slope, low soil strength, and the shrink- 
swell potential of the subsoil. Cuts needed to provide 
essentially level building sites can expose bedrock. The 
bedrock is rippable and therefore is not 3 serious 
limitation for most engineering uses. 

This unit is not suited to septic tank absorption fields 
because of depth to bedrock, slope, and moderately 
slow permeability. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. Settling can be minimized by 
compacting the disturbed areas before beginning 
construction. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 

Erosion is a hazard in the steeper areas. Only the part 
of the site that is used for construction should be 
disturbed. Preserving the existing plant cover during 
construction helps to control erosion. 

This map unit is in capability subclass IVe. 


101F—Willakenzie clay loam, 30 to 50 percent 
slopes. This moderately deep, well drained soil is on low 
foothills. It formed in colluvium derived dominantly from 
sedimentary rock. The native vegetation is mainly 
conifers, hardwoods, shrubs, and grasses. Elevation is 
300 to 1,400 feet. The average annual precipitation is 40 
to 60 inches, the average annual air temperature is 52 to 
54 degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is dark brown clay loam 
about 6 inches thick. The upper 4 inches of the subsoil 
is reddish brown clay loam, and the lower 12 inches is 
reddish brown and yellowish red silty clay loam. 
Weathered sandstone is at a depth of 22 inches. 

Included in this unit are small areas of Bellpine, 
Hazelair, Jory, and Nekia soils and Willakenzie soils that 
have slopes of less than 30 percent. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Willakenzie soil is moderately slow. 
Available water capacity is about 3 to 5 inches. Depth to 
soft bedrock and effective rooting depth are 20 to 40 
inches. Runoff is rapid, and the hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 
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300 to 1,400 feet. The average annual precipitation is 40 
to 60 inches, the average annual air temperature is 52 to 
54 degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is dark brown clay loam 
about 6 inches thick. The upper 4 inches of the subsoil 
is reddish brown clay loam, and the lower 12 inches is 
reddish brown and yellowish red silty clay loam. 
Weathered sandstone is at a depth of 22 inches. 

Included in this unit are small areas of Bellpine, 
Hazelair, Jory, and Nekia soils and Willakenzie soils that 
have slopes of less than 20 percent percent or more 
than 30 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Willakenzie soil is moderately slow. 
Available water capacity is about 3 to 5 inches. Depth to 
soft bedrock and effective rooting depth are 20 to 40 
inches. Runoff is medium, and the hazard of erosion is 
high. 

This unit is used mainly for timber production and 
pasture. It is also used for homesite development, 
orchards, wildlife habitat, and recreation. 

This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140, the potential production 
per acre is 8,700 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 77,280 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, Oregon white oak, and bigleaf maple 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, the hazard of windthrow, and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Logging roads, 
Skid trails, cutbanks, and landings can be protected from 
erosion by constructing water bars and by seeding. 

Because roots are restricted by moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable plants, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes Pacific poison-oak, common snowberry, 
western brackenfern, trailing blackberry, and rose. 

The steepness of slope makes this unit is unsuitable 
for cultivation. If the unit is used for pasture and 
orchards, the main limitation is slope. This unit is suited 
to limited tillage only for management of pasture. 

If this unit is used for hay and pasture, a permanent 
plant cover is needed to prevent excessive runoff and 
erosion in winter. Seedbed preparation should be on the 
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grasses. Elevation is 200 to 300 feet. The average 
annual precipitation is 40 to 50 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark brown silt loam 
about 13 inches thick. The next layer is very dark grayish 
brown silt loam about 9 inches thick. The upper 21 
inches of the subsoil is dark brown silty clay loam, and 
the lower 8 inches is dark yellowish brown silty clay 
loam. The substratum to a depth of 60 inches or more is 
dark yellowish brown silty clay loam. In some areas of 
similar included soils, faint mottles are below 3 depth of 
30 inches. 

Included in this unit are small areas of Amity, Concord, 
Dayton, Holcomb, and Woodburn soils and Willamette 
soils that have slopes of more than 3 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Willamette soil is moderate. 
Available water capacity is about 11 to 13 inches. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of erosion is slight. 

This unit is used mainly for small grain, grass seed, 
orchards, berries, and vegetables. It is also used for 
homesite development, wildlife habitat, and recreation. 

This unit is well suited to all climatically adapted crops. 
In summer, irrigation is needed for maximum production 
of most crops. Sprinkler irrigation is a suitable method of 
applying water. Use of this method permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid overirrigating and 
leaching of plant nutrients, applications of irrigation water 
should be adjusted to the available water capacity, the 
water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Compaction 
limits the movement of air and water in the soil, and it 
restricts the growth of roots. Runoff and erosion can be 
controlled by managing residue, using rough or minimum 
tillage, growing winter cover crops, subsoiling, or stubble 
mulching. 

If this unit is used for homesite development, it is 
limited mainly by shrink-swell potential and low soil 
strength. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. 
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This unit is suited to the production of Douglas-fir. On 
the basis of a site index of 140, the potential production 
per acre is 8,700 cubic feet from an even-aged, fully 
stocked stand of trees 60 years old or 77,280 board feet 
(International rule, one-eighth-inch kerf) from an even- 
aged, fully stocked stand of trees 80 years old. On the 
basis of a 50-year site curve, the mean site index is 110. 
Douglas-fir, Oregon white oak, and bigleaf maple 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, the hazard of windthrow, 
and plant competition. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid traits, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generaily 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems. Road location and maintenance costs 
are greater in the more steeply sloping areas. 

Landsliding or slumping may occur when the soil 
becomes saturated and is disturbed by constructing 
roads or harvesting timber. 

Because roots are restricted by the moderate depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Reforestation must be carefully managed to reduce 
competition from undesirable planis, which can prevent 
or prolong natural or artificial reforestation. Competing 
weeds, brush, or trees can be controlled by spraying, 
cutting, girdling, or scarifying. Scarification is less 
suitable in the steeper areas because of increased 
expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes Pacific poison-oak, common snowberry, 
western brackenfern, trailing blackberry, and rose. 

This map unit is in capability subclass Vie. 


102—Willamette silt loam. This deep, well drained 
soil is in slightly convex areas on broad valley terraces. It 
formed in silty alluvium derived from mixed material. 
Slope is 0 to 3 percent. The vegetation in areas not 
cultivated is mainly conifers, hardwoods, shrubs, and 


Soil Survey 


minimum tillage, growing winter cover crops, or stubble 
mulching. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grasses and row crops respond to nitrogen, and 
legumes respond to phosphorus, boron, sulfur, and lime. 

This unit is poorly suited to homesite development. 
The main limitations are the very slow permeability, 
wetness, high shrink-swell potential, and low soil 
strength. 

Drainage is needed if roads and building foundations 
are constructed. Wetness can be reduced by installing 
drain tile around footings. 

This unit is poorly suited to septic tank absorption 
fields because of the seasonal high water table and very 
slow permeability. Septic tank absorption fields can be 
installed in some areas where the depth to the water 
table is greater. The limitation of very slow permeability 
can be overcome by increasing the size of the 
absorption field. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. The high 
content of clay in the subsoil makes it necessary to 
reinforce foundations and footings for buildings. 

Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Roads need to be provided with a large amount of base 
rock to prevent settling. 

This map unit is in capability subclass Ille. 


104E— Witzel very cobbly loam, 3 to 30 percent 
slopes. This shallow, well drained soil is on low foothills 
adjacent to the Willamette Valley. It formed in colluvium 
derived dominantly from basic igneous rock. The native 
vegetation is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 300 to 1,500 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown very cobbly 
loam about 5 inches thick. The subsoil is dark brown 
very cobbly clay loam about 11 inches thick. Basalt is at 
a depth of 16 inches. 

Included in this unit are small areas of Jory, Nekia, 
and Ritner soils and Witzel soils that have slopes of 
more than 30 percent. Also included are small areas of 
Rock outcrop. included areas make up about 15 percent 
of the total acreage. 

Permeability of this Witzel soil is moderately slow. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
12 to 20 inches. Runoff is slight to medium, and the 
hazard of erosion is slight to high. 
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Roads and streets should be designed to offset the 
limited ability of the soil in this unit to support a load. 
Settling can be ininimized by compacting the disturbed 
areas before beginning construction. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability class ۰ 


103C—Witham silty clay, 2 to 12 percent slopes. 
This deep, somewhat poorly drained soil is on alluvial 
fans, foot slopes, and terraces. It formed in alluvium and 
colluvium derived from mixed sources. The vegetation in 
areas not cultivated is mainly hardwoods, scattered 
conifers, shrubs, and grasses. Elevation is 300 to 1,200 
feet. The average annual precipitation is 40 to 60 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark grayish brown 
silt loam about 11 inches thick. The subsoil is dark 
brown clay about 16 inches thick. The upper 19 inches 
of the substratum is dark grayish brown clay, and the 
lower part to a depth of 60 inches or more is dark brown 
clay. 

Included in this unit are small areas of Bashaw, 
Dixonville, Philomath, and Ritner soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Witham soil is very slow. Available 
water capacity is 7 to 9 inches. Effective rooting depth is 
60 inches; however, root penetration may be restricted 
by the dense clay layer and a seasonal high water table. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. A seasonal high water table is at a 
depth of 1.5 to 2.5 feet from November to May. 

This unit is used mainly for hay, pasture, and limited 
small grain. It is also used for homesite development, 
wildlife habitat, and recreation. 

If this unit is used for hay and pasture, the main 
limitations are the very slow permeability and wetness. 
Wetness limits the choice of plants and the period of 
cutting or grazing and increases the risk of winterkill. 
Grazing when the soil is moist results in compaction of 
the surface layer, poor tilth, and excessive runoff. 

Using management that maintains optimum vigor and 
quality of forage plants is a good practice. Proper 
stocking rate, pasture rotation, and restricted grazing 
during wet periods help to keep the pasture in good 
condition and to protect the soil from erosion. 

If this unit is used for cultivated crops, the main 
limitations are wetness and very slow permeability. 
Drainage is needed if this unit is to be used to its 
maximum potential. If a suitable outlet is available, 
subsurface drainage can be used to reduce wetness. 

Conducting field operations during periods when the 
soil is wet reduces tilth and destroys structure, resulting 
in excessive runoff and erosion. Runoff and erosion can 
be controlled by managing residue, using rough or 
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Because roots are restricted by the shallow depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Trees suitable for planting on this unit include 
ponderosa pine and Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes rose, Pacific poison-oak, and common 
snowberry. 

If this unit is used for homesite development, the main 
limitations are the shallow depth to bedrock, slope, and 
stones on the surface. Cuts needed to provide 
essentially level building sites can expose bedrock. The 
large cobbles and stones in the soil interfere with 
excavations for installing utilities. 

Septic tank absorption fields are not suited to this unit 
because of the shallow depth to bedrock and slope. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass Vls. 


104G— Witzel very cobbly loam, 30 to 70 percent 
slopes. This shallow, well drained soil is on low foothills 
adjacent to the Willamette Valley. It formed in coliuvium 
derived dominantly from basic igneous rock. The native 
vegetation is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 300 to 1,500 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is dark brown very cobbly 
loam about 5 inches thick. The subsoil is dark brown 
very cobbly clay loam about 11 inches thick. Basalt is at 
a depth of 16 inches. 

Included in this unit are small areas of Jory, Nekia, 
and Ritner soils and Witzel soils that have slopes of less 
than 30 percent. Also included are small areas of Rock 
outcrop. included areas make up about 15 percent of the 
total acreage. 

Permeability of this Witzel soil is moderately slow. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
12 to 20 inches. Runoff is rapid, and the hazard of 
erosion is high. 

This unit is used mainly for wildlife habitat. It is also 
used for limited timber production and recreation. 

This unit is poorly suited to Douglas-fir. On the basis of 
a site index of 115, the potential production per acre is 
6,360 cubic feet from an even-aged, fully stocked stand 
of trees 60 years old or 57,960 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
stocked stand of trees 90 years old. On the basis of a 
50-year site curve, the mean site index is 90. Douglas-fir, 
Oregon white oak, and ponderosa pine commonly grow 
on this unit. The main concerns in producing and 
harvesting timber are the hazard of erosion, equipment 
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This unit is used mainly for native pasture. It is also 
used for limited timber production and homesite 
development, wildlife habitat, and recreation. 

If this unit is used for native pasture, the main 
limitations are droughtiness and slope. The soil in this 
unit is droughty because of low rainfall in summer and 
shallow depth to bedrock. Lack of sufficient moisture 
limits the amount of fertilizer that can be used by plants. 
A small amount of fertilizer can be applied in fall to take 
advantage of the moisture available in winter. 

The use of equipment is limited by stones on the 
surface and by slope. 

Using management that maintains optimum vigor and 
quality of forage plants is a good practice. Grazing when 
the soil is moist results in compaction of the surface 
layer, poor tilth, and excessive runoff. Proper stocking 
rate, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Use of nitrogen 
promotes good growth of forage plants. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 115, the potential 
production per acre is 6,360 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 57,960 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 90 years old. 
On the basis of a 50-year site curve, the mean site index 
is 90. Douglas-fir, Oregon white oak, and ponderosa pine 
commonly grow on this unit. The main concerns in 
producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
the hazard of windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Using vehicles that have large, low-pressure 
tires reduces damage to the soil and helps to maintain 
productivity. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large number of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 
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Permeability of this Witzel Variant soil is moderate. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
12 to 20 inches. Runoff is slow to medium, and the 
hazard of erosion is slight to moderate. 

This unit is used mainly for hay and pasture. It is also 
used for limited homesite development, wildlife habitat, 
and recreation. 

If this unit is used for hay and pasture, the main 
limitation is droughtiness. The soil in this unit is droughty 
because of low rainfall in summer and shallow depth to 
bedrock. Lack of sufficient moisture limits the amount of 
fertilizer that can be used by plants. A small amount of 
fertilizer can be applied in fall to take advantage of the 
moisture available in winter. 

Stones on the surface limit the use of most equipment. 

Using management that maintains optimum vigor and 
quality of forage plants is å good practice. Grazing when 
the soil is moist results in compaction of the surface 
layer, poor tilth, and excessive runoff. Proper stocking 
rate, pasture rotation, and restricted grazing during wet 
periods help to keep the pasture in good condition and 
to protect the soil from erosion. Use of nitrogen 
promotes good growth of forage plants. 

If this unit is used for homesite development, the main 
limitations are shallow depth to bedrock and stones on 
the surface. Cuts needed to provide essentially level 
building sites can expose bedrock. The large cobbles 
and stones in the soil interfere with excavations for 
installing utilities. 

Septic tank absorption fields are not suited to this unit 
because of the shallow depth to bedrock. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This map unit is in capability subclass Vis. 


106A—Woodburn silt loam, 0 to 3 percent slopes. 
This deep, moderately well drained soil is in slightly 
convex areas on broad valley terraces. It formed in silty 
alluvium derived from mixed sources. The vegetation in 
areas not cultivated is mainly conifers, hardwoods, 
shrubs, and grasses. Elevation is 200 to 300 feet. The 
average annual precipitation is 40 to 50 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark brown silt loam 
about 6 inches thick. The next layer is dark brown silt 
loam about 13 inches thick. The upper 35 inches of the 
subsoil is dark brown and brown, mottled silty clay loam, 
and the lower 6 inches is brown silty clay loam. 

Included in this unit are small areas of Amity, Concord, 
Dayton, Holcomb, and Willamette soils and Woodburn 
soils that have slopes of more than 3 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Woodburn soil is moderately slow 
to a depth of 54 inches and slow below this depth. 
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limitations, seedling mortality, and the hazard of 
windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Steepness of slope restricts the use of 
wheeled and tracked equipment on skid trails. Cable 
yarding generally is safer and disturbs the soil less. 
Highlead logging or other logging systems that fully or 
partially suspend logs damage the soil less and generally 
are less costly than tractor systems. Road location and 
maintenance costs are greater in the more steeply 
sloping areas. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large number of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the shallow depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and winds are strong. 

Trees suitable for planting on this unit include 
ponderosa pine and Douglas-fir. 

The understory vegetation commonly growing on this 
unit includes rose, Pacific poison-oak, and common 
snowberry. 

This map unit is in capability subclass Vls. 


105C—Witzel Variant very cobbly silt loam, 0 to 12 
percent slopes. This shallow, well drained soil is on 
low foothills. It formed in colluvium that is high in content 
of volcanic ash and is derived dominantly from basic 
igneous rock. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 500 to 
1,200 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the average frost-free period is 165 to 
210 days. 

Typically, the surface layer is dark brown very cobbly 
silt loam about 6 inches thick. The next layer is dark 
brown very cobbly silt loam about 12 inches thick. 
Partially fractured basalt is at a depth of 18 inches. 

Included in this unit are small areas of Jory, Nekia, 
Ritner, and Stayton soils. Also included are small areas 
of Rock outcrop. included areas make up about 15 
percent of the total acreage. 
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be overcome by increasing the size of the absorption 
field. 
This map unit is in capability subclass ۷۰ 


106C—Woodburn silt loam, 3 to 12 percent slopes. 
This deep, moderately well drained soil is in convex 
areas on broad valley terraces. It formed in silty alluvium 
derived from mixed sources. The vegetation in areas not 
cultivated is mainly conifers, hardwoods, shrubs, and 
grasses. Elevation is 200 to 300 feet. The average 
annual precipitation is 40 to 50 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
average frost-free period is 165 to 210 days. 

Typically, the surface layer is very dark brown silt loam 
about 6 inches thick. The next layer is dark brown silt 
loam about 13 inches thick. The upper 35 inches of the 
subsoil is dark brown and brown, mottled silty clay loam, 
and the lower 6 inches is brown silty clay loam. 

Included in this unit are smail areas of Amity, Concord, 
Dayton, Holcomb, and Willamette soils and Woodburn 
soils that have slopes of less than 3 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Woodburn soil is moderately slow 
to a depth of 54 inches and slow below this depth. 
Available water capacity is about 11 to 13 inches. 
Effective rooting depth is 60 inches; however, root 
penetration may be restricted by a seasonal high water 
table. Runoff is slow to medium, and the hazard of 
erosion is slight to moderate. A seasonal high water 
table is at a depth of 2 to 3 feet from December to April. 

This unit is used mainly for small grain, grass seed, 
orchards, berries, and vegetables. it is also used for 
homesite development, wildlife habitat, and recreation. 

This unit is well suited to cultivated crops. It is limited 
mainly by wetness in winter. Drainage is needed if this 
unit is to be used to its maximum potential. Response to 
drainage is good if adequate outlets are available. Tile 
drainage can be used to reduce wetness if a suitable 
outlet is available. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and mínimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 
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Available water capacity is about 11 to 13 inches. 
Effective rooting depth is 60 inches; however, root 
penetration may be restricted by a seasoral high water 
table. Runoff is slow, and the hazard of erosion is slight. 
A seasonal high water table is at a depth of 2 to 3 feet 
from December to April. 

This unit is used mainly for small grain, grass seed, 
orchards, berries, and vegetables. It is also used for 
homesite development, wildlife habitat, and recreation. 

This unit is well suited to cultivated crops. It is limited 
mainly by wetness in winter. Drainage is needed if this 
unit is to be used to its maximum potential. Response to 
drainage is good if adequate outlets are available. 

In summer, irrigation is needed for maximum 
production of most crops. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Grain and grasses respond to nitrogen; legumes respond 
to phosphorus, boron, sulfur, and lime; and vegetables 
and berries respond to nitrogen, phosphorus, and 
potassium. Where stubble mulching is practiced or crop 
residue is used, additional nitrogen is needed to maintain 
yields. 

Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Compaction 
limits the movement of air and water in the soil, and it 
restricts the growth of roots. Runoff and erosion can be 
controlled by managing residue, using rough or minimum 
tillage, growing winter cover crops, subsoiling, or stubble 
mulching. 

If this unit is used for homesite development, the main 
limitations are the shrink-swell potential, low soil 
strength, wetness, and slow permeability. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. Roads and 
streets should be designed to offset the limited ability of 
the soil in this unit to support a load. Settling can be 
minimized by compacting the disturbed areas before 
beginning construction. 

The risk of erosion is increased if the soil is left 
exposed during site development. Preserving the existing 
plant cover during construction helps to control erosion. 

This unit is poorly suited to septic tank absorption 
fields because of slow permeability and the seasonal 
high water table. Septic tank absorption fields can be 
installed in some areas where the depth to the water 
table is greater. The limitation of slow permeability can 
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This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 80, the potential 
production per acre is 3,920 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 22,990 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 110 years old. 
Douglas-fir, mountain hemlock, western white pine, and 
noble fir commonly grow on this unit. The main concerns 
in producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
the hazard of windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Proper design of road 
drainage systems and care in the placement of culverts 
help to control erosion. Because spoil from excavations 
is subject to rill and gully erosion and to sloughing, it 
should be seeded to permanent plant cover. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Using standard wheeled and tracked 
equipment when the soil is dry causes rutting and 
displacement of the surface layer. Using vehicles that 
have large, low-pressure tires reduces damage to the 
soil and helps to maintain productivity. Snowpack limits 
the use of equipment and restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the shallow depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Undesirable plants may prolong natural or artificial 
reforestation. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 

Trees suitable for planting on this unit include 
Douglas-fir, mountain hemlock, and noble fir. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
Pacific rhododendron, and western swordfern. 

This map unit is in capability subclass VIs. 


107H—Yellowstone stony loam, 30 to 90 percent 
slopes. This shallow, somewhat excessively drained soil 
is on the side slopes of uplands. It formed in colluvium 
derived dominantly from basic igneous rock. The native 
vegetation is mainly conifers, shrubs, and grasses. 
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Conducting field operations during periods when the 
Soil is wet reduces tilth and destroys structure, which 
results in increased runoff and erosion. Compaction 
limits the movement of air and water in the soil, and it 
restricts the growth of roots. All tillage should be on the 
contour or across the slope. Runoff and erosion can be 
controlled by managing residue, using rough or minimum 
tillage, growing winter cover crops, subsoiling, or stubble 
mulching. 

If this unit is used for homesite development, the main 
limitations are the shrink-swell potential, low soil 
strength, wetness, and slow permeability. Slope is a 
limitation for small commercial buildings. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structural 
damage because of shrinking and swelling. Roads and 
streets should be designed to offset the limited ability of 
the soil in this unit to support a load. Settling can be 
minimized by compacting the disturbed areas before 
beginning construction. 

This unit is poorly suited to septic tank absorption 
fields because of slow permeability and seasonal high 
water table. Septic tank absorption fields can be installed 
in some areas where the depth to the water table is 
greater. The limitation of slow permeability can be 
overcome by increasing the size of the absorption field. 
Interceptor ditches for diverting subsurface water 
improve the operation of septic tank absorption fields. 

This map unit is in capability subclass lle. 


107E—Yellowstone stony loam, 3 to 30 percent 
slopes. This shallow, somewhat excessively drained soil 
is on narrow ridgetops and side slopes of uplands. It 
formed in colluvium derived dominantly from basic 
igneous rock. The native vegetation is mainly conifers, 
shrubs, and grasses. Elevation is 2,700 to 5,000 feet. 
The average annual precipitation is 70 to 120 inches, the 
average annual air temperature is 41 to 45 degrees F, 
and the average frost-free period is 70 to 110 days. 

Typically, the surface is covered with a mat of leaves, 
needles, and moss about 1 inch thick. The surface layer 
is dark brown stony loam about 5 inches thick. The next 
layer is dark brown very stony sandy loam about 7 
inches thick. The substratum is dark brown extremely 
stony sandy loam about 6 inches thick. Basalt is at a 
depth of 18 inches. 

included in this unit are small areas of Bensley, 
Cruiser, Henline, and Hummington soils, Orthents, Rock 
outcrop, Valsetz soils, and Yellowstone soils that have 
slopes of more than 30 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Yellowstone soil is moderately 
rapid. Available water capacity is about 1 inch to 2 
inches. Depth to hard bedrock and effective rooting 
depth are 10 to 20 inches. Runoff is slow to medium, 
and the hazard of erosion is slight to high. 
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sloping areas. Snowpack limits the use of equipment and 
restricts access. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the shallow depth to 
bedrock, trees are subject to windthrow. Windthrow is a 
hazard when the soil is wet and the winds are strong. 

Undesirable plants may prolong natural or artificial 
reforestation. Competing weeds, brush, or trees can be 
controlled by spraying, cutting, girdling, or scarifying. 
Scarification is less suitable in the steeper areas 
because of increased expense and soil displacement. 

Trees suitable for planting on this unit include 
Douglas-fir, mountain hemlock, and noble fir. 

The understory vegetation commonly growing on this 
unit includes common beargrass, tall blue huckleberry, 
Pacific rhododendron, and western swordfern. 

This map unit is in capability subclass Vis. 


108H—Zango-Dobbins gravelly loams, 60 to 90 
percent slopes. This map unit is on the side slopes of 
uplands. The native vegetation is mainly conifers, 
hardwoods, shrubs, and grasses. Elevation is 650 to 
2,800 feet. The average annual precipitation is 60 to 90 
inches, the average annual air temperature is 45 to 53 
degrees F, and the average frost-free period is 160 to 
200 days. 

This unit is about 45 percent Zango gravelly loam and 
40 percent Dobbins gravelly loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Apt, Flane, 
Kilchis, Klickitat, and Moe soils. Included areas make up 
about 15 percent of the total acreage. 

The Zango soil is shallow and excessively drained. It 
formed in colluvium derived dominantly from andesite, 
breccia, and light-colored tuff. Typically, the surface layer 
is very dark grayish brown gravelly loam about 5 inches 
thick. The subsoil is dark yellowish brown very cobbly 
loam about 8 inches thick. Basalt is at a depth of 13 
inches. 

Permeability of the Zango soil is moderate. Available 
water capacity is about 1 inch to 2 inches. Depth to hard 
bedrock and effective rooting depth are 10 to 20 inches. 
Runoff is rapid, and the hazard of erosion is high. 

The Dobbins soil is moderately deep and well drained. 
It formed in colluvium derived dominantly from 
tuffaceous and basic igneous rock and breccia. Typically, 
the surface is covered with a mat of leaves, needles, 
and twigs about 1 inch thick. The surface layer is very 
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Elevation is 2,700 to 5,000 feet. The average annual 
precipitation is 70 to 120 inches, the average annual air 
temperature is 41 to 45 degrees F, and the average 
frost-free period is 70 to 110 days. 

Typically, the surface is covered with a mat of leaves, 
needles, and moss about 1 inch thick. The surface layer 
is dark brown stony loam about 5 inches thick. The next 
layer is dark brown very stony sandy loam about 7 
inches thick. The substratum is dark brown extremely 
stony sandy loam about 6 inches thick. Basalt is at a 
depth of 18 inches. 

Included in this unit are small areas of Bensley, 
Cruiser, Henline, and Hummington soils, Orthents, Rock 
outcrop, Valsetz soils, and Yellowstone soils that have 
slopes of less than 30 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Yellowstone soil is moderately 
rapid. Available water capacity is about 1 inch to 2 
inches. Depth to hard bedrock and effective rooting 
depth are 10 to 20 inches. Runoff is rapid, and the 
hazard of erosion is high. 

This unit is used mainly for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

This unit is poorly suited to the production of Douglas- 
fir. On the basis of a site index of 80, the potential 
production per acre is 3,920 cubic feet from an even- 
aged, fully stocked stand of trees 60 years old or 22,990 
board feet (International rule, one-eighth-inch kerf) from 
an even-aged, fully stocked stand of trees 110 years old. 
Douglas-fir, mountain hemlock, western white pine, and 
noble fir commonly grow on this unit. The main concerns 
in producing and harvesting timber are the hazard of 
erosion, equipment limitations, seedling mortality, and 
the hazard of windthrow. 

When harvesting timber on this unit, it is essential to 
use management that minimizes erosion. Erosion can be 
minimized by not disturbing the soil excessively while 
logging; by seeding roads, cutbanks, and landings; and 
by installing water bars or culverts. Steep yarding paths, 
skid trails, and firebreaks are subject to rilling and 
gullying unless they are provided with adequate water 
bars or are protected by plant cover, or both. Casting 
material to the side when building roads can damage 
vegetation and is a potential source of sedimentation. 
Hauling away waste material minimizes damage to the 
soil and to the plant cover downslope of roadbuilding 
sites. 

Stones on the surface can interfere with felling, 
yarding, and other operations involving the use of 
equipment. Wheeled and tracked equipment can be used 
in the more gently sloping areas, but cable yarding 
generally is safer and disturbs the soil less. Highlead 
logging or other logging systems that fully or partially 
suspend logs damage the soil less and generally are 
less costly than tractor systems. Road location and 
maintenance costs are greater in the more steeply 
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Figure 19.—Cable-yard logging in an area of Zango-Dobbins gravelly loams, 60 to 90 percent slopes. 


stocked stand of trees 100 years old. On the basis of a 
50-year site curve, the mean site index is 90. The 
Dobbins soil is suited to the production of Douglas-fir. 
On the basis of a site index of 140 for the Dobbins soil, 
the potential production per acre is 8,700 cubic feet from 
an even-aged, fully stocked stand of trees 60 years old 
or 77,280 board feet (International rule, one-eighth-inch 
kerf) from an even-aged, fully stocked stand of trees 80 
years old. On the basis of a 50-year site curve, the mean 
site index is 100. Douglas-fir, western hemlock, western 
redcedar, and bigleaf maple commonly grow on this unit. 
The main concerns in producing and harvesting timber 
are the hazard of erosion, equipment limitations, seedling 
mortality, and the hazard of windthrow. 

Minimizing the risk of erosion is essential in harvesting 
timber. Erosion can be minimized by not disturbing the 
soil excessively while logging; by seeding roads, 
cutbanks, and landings; and by installing water bars or 
culverts. Steep yarding paths, skid trails, and firebreaks 


dark grayish brown gravelly loam about 4 inches thick. 
The next layer is dark yellowish brown very gravelly silty 
clay loam about 8 inches thick. The subsoil is dark 
brown and dark yellowish brown very cobbly silty clay 
about 22 inches thick. Fractured basalt is at a depth of 
34 inches. 

Permeability of the Dobbins soil is moderately slow. 
Available water capacity is about 1 inch to 3 inches. 
Depth to hard bedrock and effective rooting depth are 
20 to 40 inches. Runoff is rapid, and the hazard of 
erosion is high. 

This unit is mainly used for timber production. It is also 
used for wildlife habitat, water supply, and recreation. 

The Zango soil is poorly suited to the production of 
Douglas-fir. On the basis of a site index of 110 for the 
Zango soil, the potential production per acre is 5,880 
cubic feet from an even-aged, fully stocked stand of 
trees 60 years old or 58,100 board feet (International 
rule, one-eighth-inch kerf) from an even-aged, fully 
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compensate for the higher mortality rate that can be 
expected, larger trees or more trees than normal can be 
planted. 

Because roots are restricted by the depth to bedrock 
in this unit, trees are subject to windthrow. Trees 
commonly are subject to windthrow when the soil is wet 
and the winds are strong. 

Undesirable plants may prevent or prolong natural or 
artificial reforestation. Competing weeds, brush, or trees 
can be controlled by spraying, cutting, girdling, or 
scarifying. Scarification is less suitable in the steeper 
areas because of increased expense and soil 
displacement. 

Trees suitable for planting on this unit include 
Douglas-fir and western hemlock. 

The understory vegetation commonly growing on this 
unit includes cascade Oregon-grape, red huckleberry, 
rose, salal, trailing blackberry, vine maple, western 
brackenfern, and western swordfern. 

This map unit is in capability subclass Vile. 
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are subject to rilling and gullying unless they are 
provided with adequate water bars or are protected by 
plant cover, or both. Casting material to the side when 
building roads can damage vegetation and is a potential 
source of sedimentation. Hauling away waste material 
minimizes damage to the soil and to the plant cover 
downslope of roadbuilding sites. 

Steepness of slope restricts the use of wheeled and 
tracked equipment on skid trails. Cable yarding generally 
is safer and disturbs the soil less. Highlead logging or 
other logging systems that fully or partially suspend logs 
damage the soil less and generally are less costly than 
tractor systems (fig. 19). Road location and maintenance 
costs are greater in the more steeply sloping areas. 

The droughtiness of the surface layer increases 
seedling mortality, especially on south- and southwest- 
facing slopes. In areas on south-facing slopes that are 
droughty in summer, seedling mortality can be reduced 
by providing shade for seedlings. The large amount of 
rock fragments in the soil limits seedling survival. To 
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Prime Farmland 


About 220,750 acres, or nearly 25 percent of the 
survey area, would meet the requirements for prime 
farmland if adequate drainage and a dependable supply 
of irrigation water were available. 

The major areas are in general soil map units 1, 2, 5, 
6, 7, 8, 9, and 11. The major crops grown are ryegrass 
seed, winter wheat, sweet corn, snap beans, and 
pasture. Soils in the area that have been drained are 
identified by an asterisk. 

The following map units meet the soil requirements for 
prime farmland when irrigated. On some soils included in 
the list, measures should be used to overcome 0 
or limitation, such as flooding, wetness, or droughtiness. 
The location of each map unit is shown on the detailed 
soil maps at the back of this publication. Soil qualities 
that affect use and management are described in the 
section "Detailed Soil Map Units.” This list does not 
constitute a recommendation for a particular land use. 

Soils in the area that have been drained are identified 
by an asterisk. 


1A Abiqua silty clay loam, 0 to 3 percent slopes 
1B Abiqua silty clay loam, 3 to 5 percent slopes 
3 Amity silt loam* 
9C Bellpine silty clay loam, 3 to 12 percent slopes 
16B Briedwell silt loam, 0 to 7 percent slopes 
19 Chapman loam 
21 Chehalis silty clay loam 
24 Clackamas Variant silt loam 
25 Cloquato silt loam 
26 Coburg silty clay loam 
46 Holcomb silt loam* 
51C Jory silty clay loam, 2 to 12 percent slopes 
63 Malabon silty clay loam 
64 Malabon Variant loam 
66B McAlpin silty clay foam, 3 to 6 percent slopes 
67 McBee silty clay loam 
72C Nekia silty clay loam, 2 to 12 percent slopes 
73 Newberg fine sandy loam 
77۸ Pengra silt loam, 1 to 4 percent slopes* 
87 Salem gravelly silt loam 
88B Salkum silty clay loam, 2 to 8 percent slopes 
89B Santiam silt loam, 3 to 6 percent slopes 
91 Saturn Variant silt loam 
101C Willakenzie ciay loam, 2 to 12 percent slopes 
102 Willamette silt loam 
106A Woodburn silt loam, 0 to 3 percent slopes 


In this section, prime farmiand is defined and 
discussed and the prime farmland soils in this survey 
area are listed. 

Prime farmland is of major importance in providing the 
nation’s short- and long-range needs for food and fiber. 
The acreage of high-quality farmland is limited, and the 
U.S. Department of Agriculture recognizes that 
government at local, state, and federal levels, as well as 
individuals, must encourage and facilitate the wise use of 
our nation’s prime farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best suited 
to producing food, seed, forage, fiber, and oilseed crops. 
Such soils have properties that are favorable for the 
economic production of sustained high yields of crops. 
The soils need only to be treated and managed using 
acceptable farming methods. Adequate moisture and a 
sufficiently long growing season are required. Prime 
farmland soils produce the highest yields with minimal 
units of energy and economic resources, and farming 
these soils results in the least damage to the 
environment. 

Prime farmland soils either are used for producing 
food or fiber or are available for these uses. Urban or 
developed land and water areas cannot be considered 
prime farmland. 

Prime farmland soils commonly get an adequate and 
dependable supply of moisture from precipitation or 
irrigation. Temperature and growing season are 
favorable, and level of acidity or alkalinity is acceptable. 
The soils have few, if any, rocks and are permeable to 
water and air. They are not excessively erodible or 
saturated with water for long periods and are not flooded 
during the growing season. The slope ranges mainly 
from 0 to 6 percent. 

Soils that have a high water table, are subject to 
flooding, or are droughty may qualify as prime farmland 
soils if the limitations are overcome by drainage, flood 
control, or irrigation. Onsite evaluation is necessary to 
determine the effectiveness of corrective measures. 
More information on the criteria for prime farmland soils 
can be obtained at the local office of the Soil 
Conservation Service. 

A recent trend in land use has been the conversion of 
prime farmland to urban and industrial uses. The loss of 
prime farmland to other uses puts pressure on lands that 
are less productive than prime farmland. 
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Use and Management of the Soils 


Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

In 1981 about 233,475 acres in the survey area was 
used as cropland. Of this total acreage, about 148,950 
acres was in grass seed, mainly ryegrass; 40,800 acres 
in small grain, mainly wheat; 26,400 acres in hay; 6,500 
acres in mint; 3,590 acres in sweet corn; 2,360 acres in 
snap beans; 1,100 acres in corn for silage; and 3,775 
acres in tree fruit, nuts, berries, vegetables, and other 
specialty crops (76). The cropland in the area is mainly 
in the Willamette Valley, but smaller acreages are in the 
North Santiam, South Santiam, and Calapooya River 
valleys. Not included in the total cropland acreage is an 
additional 180,000 acres used for small woodland 
operations. 

The soils in the survey area have many characteristics 
that affect their behavior and response to management 
for various uses. Productivity on each soil under specific 
management conditions can be maintained or improved 
only if the unique characteristics of the soil are 
understood and the best management practices are 
used. One such characteristic is the susceptibility of the 
soils to compaction when farm machinery, vehicles, or 
livestock come in contact with the soil at improper times. 
Soil compaction results in reduced permeability, a lower 
water intake rate, restricted root development, and 
increased runoff and erosion, all of which adversely 
affect both the productivity of the soils and conservation 
of soil and water. 

The prevention or reduction of soil compaction can be 
accomplished by several means. Changing the types of 
tillage tools used and periodically adjusting the operating 
depth of tillage tools help to minimize compaction. 
Restricting tillage practices and traffic from both 
equipment and livestock when the soils are too wet can 
prevent or reduce compaction. On soils such as those of 
the Awbrig, Concord, Conser, and Dayton series, which 
are wet for extended periods because of a high water 
table, low pressure floatation equipment can be used to 
limit compaction. 

The hazard of erosion is of great concern, especially 
on those soils that are subject to flooding and on the 
more sloping soils. 

Soils that are subject to flooding are those of the 
Awbrig, Bashaw, Camas, Chapman, Chehalis, Cloquato, 
Conser, Courtney, McBee, Newberg, Saturn, Waldo, 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavioral characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


General management needed for crops and for hay 
and pasture is suggested in this section. The system of 
land capability classification used by the Soil 
Conservation Service is explained, and the estimated 
yields of the main crops and hay and pasture plants 
commonly grown are listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed Soil Map 
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the soil. Drainage problems may be compounded by 
inefficient irrigation water application systems. These 
problems can be corrected or prevented. The shape of 
the natural landscape can direct the flow of water and 
concentrate it, causing the saturation of soils for varying 
lengths of time. Unless the soils are artificially drained, 
the root zone may become water-logged for long periods 
and the roots of crops may not get enough oxygen. 
Internal soil characteristics such as a dense clay layer or 
other impervious layers, which are present in the Awbrig, 
Bashaw, Concord, Dayton, and Courtney soils, restrict 
the movement of water. This results in a seasonal high 
water table and limited rooting depth. 

Drainage can be improved in most areas by providing 
surface or subsurface drainage systems. Surface 
systems include diversions, open drainage ditches, 
grassed waterways, impoundments, and land shaping to 
eliminate depressional areas. Subsurface systems are 
tile drains either of the pattern or interceptor types. 

Problems associated with drainage are poor outlets, 
shallow soil depth, and soil texture. If outlets are not 
available, the site cannot be drained unless excess 
water is pumped. Shallow soil depth increases 
installation costs and limits the effectiveness of the 
drainage. Drainage lines in fine textured soils need to be 
close because of the slow permeability of these soils. 

There are many advantages to draining soils for 
agricultural purposes. On drained soils a wider variety of 
crops can be grown because of the improved movement 
of water in the soil and better root aeration, increasing 
the development and penetration of roots. In addition, 
drainage provides for better water management, earlier 
soil warming, and accessibility of fields. Productivity can 
be increased for crops that were limited by rooting depth 
prior to drainage. 

When considering irrigation, important factors that 
need to be determined are the available water capacity 
and water intake rate of the soils, crop needs, and 
availability of water for irrigation. 

The available water capacity is the amount of water a 
soil can store for use by plants. Factors that affect the 
ability of a soil to store water are depth, soil texture, rock 
fragment content, and organic matter content. 

The water intake rate is determined by the soil's 
texture, structure, and organic matter content. Sandy 
Soils absorb water rapidly and have low water storage 
capacity, and clayey soils absorb water slowly and have 
comparatively high water storage capacity. Water moves 
through soils that have good structure at a more 
desirable rate than it does through soils that have poor 
structure. 

Crops require water at critical periods for maximum 
quality and production. To maintain desirable growth 
rates, adequate soil moisture must be available to crops. 
The amount of acreage irrigated is determined by the 
amount of water stored and by streamflow, especially 
when they are at a minimum. 
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Wapato, and Whiteson series. Bare soils are subject to 
detachment of individual soil particles by rainfall and by 
sprinkler irrigation. Once detached, the particles can be 
transported by surface runoff. 

Use of plant cover or crop residue is of extreme 
importance in reducing soil erosion. Such cover provides 
protection from the impact of failing raindrops or 
sprinkler irrigation water and prevents the loss of both 
soil and water. Other factors remaining constant, the 
greater the slope of the soil, the greater the erosion 
because of the increased velocity of water. Length of 
slope can compound the problem by providing greater 
concentrations of runoff water. Soils farmed in the 
foothill areas, such as those of the Bellpine, Jory, Nekia, 
Steiwer, and Willakenzie series, must be carefully 
managed because of the greater slope and the 
consequent need for erosion control practices. Minimum 
tillage, contour plowing, and terracing help to minimize 
erosion. 

The effects of erosion can be very dramatic or very 
subtle. Losses can be incurred at the source of erosion, 
over the area where the materials are in transit, or where 
the soil is deposited. Erosion results in the loss of 
organic matter, the breakdown of the soil's natural 
structure, and the alteration of the soil's texture through 
the loss of clay and silt. All of these effects of erosion 
lead to the degradation of the soil's tilth and workability. 

The productivity of the soil is impaired by the loss of 
plant nutrients and soil particles. The severity of the 
erosion determines how much of the productivity will be 
lost and for how long. The soil resource will not be 
renewed through natural processes over a short time 
period. Many to hundreds of years may be required to 
replace a part of the eroded surface layer, although 
cultural practices and additions may hasten the 
redevelopment of the soil. Soil particles, nutrients, and 
chemicals carried by water into streams and ponds may 
cause excessive enrichment. With increased plant and 
animal growth, the oxygen demand may be too great for 
some organisms to survive. Turbidity of streams and 
rivers may be increased by erosion. Domestic water 
supplies may be contaminated or their quality degraded 
as a result. Deposition of soil material may destroy 
spawning beds for fish. Also, it is costly to clean 
sediment out of irrigation and drainage ditches and 
ponds. 

For each kind of soil and crop, specific practices need 
to be identified and applied to keep the soil loss at an 
acceptable level. Soil drainage is a concern on both fine 
textured and coarse textured soils. A seasonal high 
water table in soils can restrict the choice of crops and 
the selection of man.gement practices. Soils in this 
survey area that have a seasonal high water table are 
those of the Amity, Awbrig, Bashaw, Clackamas, 
Concord, Conser, Courtney, Dayton, Waldo, Wapato, and 
Whiteson series. Imperfect drainage occurs primarily 
because of the topography and internal characteristics of 
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soils. Because movement is limited, it must be applied in 
such a way that it has widespread contact with the soil. 
There is a very narrow range between boron deficiency 
and excess. 

Organic farming has become popular in recent years. 
Use of organic material such as animal manure, green 
manure, plant refuse, and compost is beneficial in 
maintaining and improving soil productivity and promoting 
the draining and warming of the soil. Adding organic 
matter to coarse textured soils helps them to retain 
moisture and plant nutrients. Additions to fine textured 
soils improve soil workability, water intake rate, structure, 
and aeration. Supplies of organic matter often are 
adequate for home or specialty gardens, but general 
availability is limited for large-scale commercial 
production. 

On all soils the amount of fertilizer and other 
amendments used should be based on the results of soil 
tests, on the needs of the crop grown, and on the 
expected yield. 

The management practices needed to achieve high 
yields and top quality crops vary depending on the kind 
of soil and the kind of crop grown. Applying management 
practices designed for specific crops and soils is 
essential for obtaining sustained high crop yields. The 
local office of the Cooperative Extension Service can 
help to determine the kind and amount of fertilizer and 
other soil amendments to apply. 


Yields per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 
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Availability of water is dependent upon the competitive 
demands of agriculture, recreation, wildlife, industry, and 
municipalities. Irrigation systems need to be designed 
efficiently so that all water applied is used beneficially. 
Runoff or drainage water can be filtered, collected, and 
then reused or returned to streams. 

A lack of adequate rainfall during the growing season 
makes irrigation necessary for high crop yields. Sprinkler 
irrigation systems are the main ones used in the survey 
area. The choice of a system is dependent on the soil 
characteristics, cropping system, crops grown, available 
labor, and relative costs. The irrigation system needs to 
be designed for the crop and the soil. Sprinkler irrigation 
is quite adaptable to various slopes, water intake rates, 
and crops; therefore water is applied more evenly and 
precisely by sprinklers than it is by other systems. 

For high yields and top quality crops, a fertilizer 
program is needed for all soils in the survey area. 
Fertilizer is used to replace or supplement the soil's 
supply of elements required in plant nutrition. Generally, 
five things can happen to a fertilizer when it is added to 
a soil: (1) It can be used by the crop; (2) it can become 
part of the soil; (3) it can be leached downward by 
drainage water; (4) it can be washed away by erosion; 
(5) it can volatilize and escape as a gas. 

Elements that have shown a favorable response in 
plant growth are nitrogen, phosphorus, potassium, 
calcium, magnesium, sulfur, and boron. When added to 
the soil, they react differently. 

To a significant extent, nitrogen is the only fertilizer 
element that enters into all five processes that affect 
fertilizers. All forms of nitrogen can be converted to 
nitrite nitrogen, which is used by plants. In this form it 
moves freely in water and is held weakly, or not at all, by 
Soil particles. When adding nitrogen, it should be in 
amounts adequate for efficient plant growth without 
risking excessive growth or in excessive amounts. 

The activity of phosphorus when applied to the soil 
sharply contrasts with that of nitrogen. When phosphate 
is added to the soil, it reacts rapidly to form many new 
compounds. Phosphate stays where it is placed and 
moves very little, unless it is washed away by erosion. 

Potassium, calcium, and magnesium all react similarly 
in the soil. After being dissolved in the soil, each is either 
attracted and held by the clay particles and organic 
matter or it forms a compound with an anion. Basically, 
potassium is much less mobile than nitrate nitrogen and 
more mobile than phosphate. Leaching of potassium is 
only a concern in coarse textured soils. Calcium and 
magnesium, if leached, can be replaced by adding 
gypsum, lime, or dolomite. 

When sulfur is applied to well drained soils, it may be 
absorbed by the soil, leached by drainage water, or used 
by plants. When added to a poorly drained soil, it may be 
converted to a gas and lost to the atmosphere. 

Boron is a micronutrient and is relatively immobile, 
although some of it may be leached in coarse textured 
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Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, ዘሪ s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. No class V soils 
are in this survey area. 

The capability classification of each map unit is given 
in the section "Detailed Soil Map Units." 


Woodland Management and Productivity 


By James F. McClinton, forester, and Russell W. Langridge, soil 
scientist, Soil Conservation Service. 


The Linn County Area is one of the better timber 
producing areas in North America. The best timber 
growing sites generally are in the mountainous areas of 
the Cascade Range. The foothills above the valley 
terraces receive less rainfall and therefore are slightly 
less productive than the mountainous areas. The poorer 
timber producing sites generally are at the higher 
elevations. Favorabie climate, fertile soils, and well 
suited timber species account for the high productive 
capacity of the woodland in much of Linn County. About 
56 percent of the survey area is classified as commercial 
forest land. About 80 percent of the commercial forest 
land is privately owned, and 20 percent is publicly 
owned; of the latter, 14 percent is administered by the 
Bureau of Land Management, 5 percent by the state and 
county, and 1 percent by the Forest Service. 

The paper pulp industry is centered near Albany, 
where abundant supplies of water are available from the 
Willamette River. The county also has several large 
sawmills that produce lumber, veneer, and wood chips 
suitable for pulp. Most of the sawmills are in the 
Lebanon and Sweethome areas. Most of the chips 
suitable for use in making both high grade and low grade 
paper products are processed within the county, 
although some are shipped outside the county. There 
are several smaller sawmills and various specialty mills. 
The specialty mills mostly work with hardwoods, such as 
red alder, or make shakes and fencing material from 
western redcedar. 

Sawmill capacity in the county exceeds current growth 
rates; however, by applying intensive management 
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The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. Specific 
varieties of any given crop may be more suitable for 
some soils than for others. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils tor most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for woodland and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class ۷۱ soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 
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concerning forest land productivity and limitations for 
harvesting timber and names common forest understory 
plants. Table 6 summarizes the forestry information 
given in the detailed map unit descriptions. The soils are 
rated for a number of factors to be considered in 
management. In table 6, s/ight, moderate, and severe 
indicate the degree of the major soil limitations to be 
considered in management. 

Equipment limitations ratings refer to the limits placed 
upon the use of equipment, year-round or seasonally, as 
a result of soil characteristics. A rating of s/ight indicates 
that use of equipment is not normally restricted in kind or 
time of year because of soil factors; moderate indicates 
8 seasonal limitation because of soil wetness, 8 
fluctuating water table, susceptibility to compaction, or 
some other factor, and severe indicates a seasonal 
limitation, a need for special equipment (such as a cable- 
yard logging system), or a hazard in the use of 
equipment. Steepness of slope, wetness, and 
susceptibility of the soil to compaction are the main 
factors that cause equipment limitations. As slope 
gradient and length increase, it becomes more difficult to 
use wheeled equipment. Where slopes are even steeper, 
tracked equipment cannot be operated safely and more 
sophisticated systems must be used. Soil wetness, 
especially in combination with fine soil texture, can 
severely limit the use of equipment, making harvesting 
practical only during dry periods. 

Seedling mortality ratings refer to the probability or 
mortality of naturally occurring or planted tree seedlings 
as influenced by kinds of soil or topography. Plant 
competition is not considered in this rating. The ratings 
apply to seedlings from good stock that are planted 
properly during a period of sufficient soil moisture. S/ight 
indicates that no problem is expected under usual 
conditions; moderate indicates that some problems of 
mortality can be expected and that extra precautions are 
advisable; and severe indicates that mortality will be high 
and extra precautions are essential for successful 
reforestation. Wetness of the soil, droughtiness of the 
surface layer (especially on south- and southwest-facing 
side slopes), or position on ridgetops account for 
seedling mortality problems. To offset these limitations, 
larger than usual planting stock, special site preparation, 
surface drainage, or reinforcement plantings may be 
needed. 

Ratings of windthrow hazard consider the soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that trees normally are not blown down 
by wind; moderate indicates that an occasional tree may 
blow down during periods of excessive wetness 
combined with strong winds; and severe indicates that 
many trees may be expected to be blown down during 
periods of soil wetness and moderate or strong winds. 
Restricted rooting depth because of a high water table, 
underlying bedrock, an impervious layer, and poor 
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practices, growth rates can be increased significantly. 
Thinning overstocked stands and applying nitrogen 
fertilizer to stands growing on soils that will respond can 
greatly increase timber yields. Both public and private 
land managers have begun applying intensive 
management practices in recent years. 

The forest land in the survey area is protected from 
fire by the State Department of Forestry, the Forest 
Service, and local fire districts. The increasing population 
and recreational activities in the area make accidental 
fires a constant threat, especially during dry periods in 
summer. 

Many diseases and insects are present in the forest, 
and they may be a serious threat to individual stands of 
trees. Damage varies from year to year. Douglas-fir has 
several natural enemies. The principal insect that attacks 
Douglas-fir is the Douglas-fir beetle (Denoaroctonus 
pseudotsugae). Laminated root rot is the most serious 
fungus enemy of Douglas-fir. Western hemlock is 
attacked by several trunk, butt, and root rots as well as 
by the hemlock looper (Lambdina fiscellaria), which 
presents the most serious threat of damage by insects. 
The balsam woolly aphid (Chermes piceae) is the most 
serious insect threat to Pacific silver fir and noble fir. 
Several types of rot also attack these two species. 

The principal forest cover type in the survey area is 
the Pacific Douglas-fir type, which typically includes small 
amounts of western hemlock and western redcedar. The 
other dominant forest cover types are the Douglas-fir- 
western hemlock type at intermediate elevations and the 
Pacific silver fir-hemlock type at the higher elevations. 
Noble fir and Douglas-fir commonly are present in this 
type, and mountain hemlock is present in some areas 
instead of western ۰ 

Most of the forest land in the survey area does not 
provide forage suitable for livestock grazing, but it does 
provide forage for many species of wildlife. Elk and deer 
commonly use the forage available in recently harvested 
areas, and they use dense stands of timber for cover. 
The most common understory plants are listed in the 
map units in the section "General Soil Map Units.” 

Soils vary in their ability to produce trees. Depth, 
fertility, texture, and the available water capacity 
influence tree growth. Elevation, aspect, soils, and 
climate determine the kinds of trees that can be 
expected to grow in any area. Available water capacity 
and the thickness of the root zone are of major 
importance. Elevation and aspect are of particular 
importance in mountainous areas. 

Soil surveys are important to forest land managers as 
they seek ways to increase the productivity of forest 
land. Some soils respond better to fertilizer than do 
others, some are more susceptible to landsliding and 
erosion after roads are built and timber is harvested, and 
some require special effort when harvesting timber and 
reforesting. In this survey the description of each map 
unit suitable for producing timber presents information 
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Recreation 


The soils of the survey area are rated in table 7 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is also 
considered. Not considered in the ratings, but important 
in evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb effluent from septic tanks 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 7, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 7 can be supplemented by 
other information in this survey, for example, 
interpretations for dwellings without basements and for 
local roads and streets in table 8 and interpretations for 
septic tank absorption fields in table 9. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
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anchoring of roots because the surface layer and subsoil 
are loose make trees more subject to windthrow. 
Moderate and severe ratings indicate the need for more 
care in thinning the edges of timber stands, a plan 
calling for periodic salvage of windthrown trees, and an 
adequate road and trail system to allow for salvage 
operations. 

Ratings of p/ant competition refer to likelihood of 
invasion of brushy plants when openings are made in the 
tree canopy. A rating of sight indicates that unwanted 
brushy plants are not likely to delay the establishment of 
natural regeneration and that planted seedlings have 
good prospects for development without undue 
competition; moderate indicates that competition can be 
expected to reduce the survivial and growth of natural or 
planted seedlings uniess site preparation and 
maintenance are intensive; and severe indicates that 
competition can be expected to prevent adequate 
growth of natural or planted seedlings unless intensive 
site preparation and maintenance are provided. 
Favorable climate and productive soils encourage plant 
competition. Generally, brush invades less as elevation 
increases. The key to predicting brush competition 
problems commonly is the quantity and proximity of seed 
sources of undesirable plants. Moderate and severe 
ratings indicate the need for careful and thorough 
postharvest cleanup in preparation for reforestation and 
the possibility of mechanically or chemically treating 
brush to retard the growth and allow seedlings to 
develop. 

The potential productivity of important trees on a soil 
is expressed as a site index. This index is determined by 
taking height and age measurements on selected trees 
within stands of a given species. The procedure for 
doing this is given in the site index tables used for this 
survey area (8, 70, 12, 14, 15). 

Each map unit in this survey area that commonly is 
used to produce timber presents the predicted yield both 
in cubic feet and in board feet. The yield is predicted at 
the point where the mean annual increment culminates. 
Where the Curtis site index curves were used to 
determine productivity, timber yields were estimated 
using the relationship (fig. 7) of Curtis et al. (70). 

The productivity of the soils in this survey area 
generally is based on Douglas-fir; however, on soils 
where western hemlock or noble fir are listed as trees to 
plant, production of these species may be greater than 
that of Douglas-fir. Important trees are listed in the same 
order as that of their general occurrence. Commonly, 
only one or two tree species are dominant. 

Trees to plant are those that are used for reforestation 
or, if suitable conditions exist, natural regeneration. 
Species listed are suited to the soils and will produce a 
commercial wood crop. Desired product, topographic 
position, and personal preference are three factos of 
many that can influence the choice of trees to use for 
reforestation. 
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sedges. Cultivated areas include hay, pasture, and 
vegetables. 

This group is inhabited mainly by upland wildlife 
including ring-necked pheasant, California quail, dove, 
raccoon, skunk, rabbit, squirrel, and mink. Nongame 
birds are hawk, owl, crow, raven, jay, woodpecker, 
flycatcher, heron, meadowlark, robin, and numerous 
other songbirds, which are seasonally abundant. 
Waterfowl are seasonally present on the rivers and 
adjoining wetlands. 

Anadromous fish as well as rainbow trout and some 
warmwater species of fish are in the rivers and streams. 
Group 2 (general soil map units 5, 6, 7, 8, and 9).— 
This group makes up about 26.5 percent of the survey 

area. It is on the level to gently undulating terraces. 

Most of the soils in this group are used for cultivated 
crops, which include corn, beans, winter wheat, ryegrass, 
berries, alfalfa, filberts, and nursery stock. The native 
vegetation intermingled with areas of cropland are 
Douglas-fir, Oregon white oak, western redcedar, bigleaf 
maple, western hazel, blackberry, rose, sedge, and 
grasses. 

Ponds constructed on this group can be stocked with 
rainbow trout and warmwater species of fish. 

Upland wildlife populations are abundant in areas that 
are not adversely influenced by suburban development. 
Species present on this group include ring-necked 
pheasant, California quail, dove, rabbit, squirrel, skunk, 
songbirds, hawk, and owl. 

Group 3 (general soil map units 10 and 11).—This 
group is on rolling foothills. It makes up about 17 percent 
of the survey area. The vegetation in areas not cultivated 
is mainly Douglas-fir, Oregon white oak, ash, bigleaf 
maple, western hazel, Oregon-grape, and trailing 
blackberry. Cultivated crops such as berries, small grain, 
hay, and pasture are present in limited acreages. This 
group also provides some timber production and 
homesites. This is an important area for wildlife habitat 
because of the varied plant communities and range in 
elevation. The forested areas provide habitat for black- 
tailed deer, some Roosevelt elk, and black bear and for 
smaller animals such as raccoon, coyote, rabbit, squirrel, 
skunk, and numerous species of rodent. 

Upland areas provide habitat for wildlife such as blue 
and ruffed grouse, limited populations of ring-necked 
pheasant, California quail, mountain quail, band-tailed 
pigeon, dove, hawk, owl, raven, jay, woodpecker, and 
other songbirds. 

The streams in the area support a fair population of 
rainbow trout. They also can provide water for farm 
ponds in areas where the terrain is adequate for their 
construction. 

Group 4 (general soil map units 12, 13, 14, 15, 16, and 
77).—This group is on uplands. It makes up about 45 
percent of the survey area. The group is characterized 
by highly productive forest land and associated 
bottomland that provide important habitat for black-tailed 
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depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 


By Clyde A. Scott, biologist, Soil Conservation Service. 


This survey area is characterized by varied climatic 
conditions, topography, land uses, and vegetation. These 
varied environmental conditions provide many kinds of 
wildlife habitat and therefore an abundance of wildlife 
species. The conditions in the survey area range from 
those of warm areas of the low elevations (125 to 700 
feet) of the river bottoms in the main part of the 
Willamette Valley and in the valleys of the Willamette 
River tributaries to those of a cold mountainous area at 
high elevations (3,500 to 5,000 feet) in the Cascade 
Range. 

Urbanization, industrial development, and intensive 
agriculture have had an adverse influence on wildlife 
populations in the northern and western parts of the 
Survey area. 

Water resources are abundant in ponds, lakes, 
reservoirs, and rivers, which provide high quality habitat 
for many species of fish. Species of anadromous fish 
using the rivers and streams in the survey area include 
Chinook salmon, coho salmon, steelhead trout, and 
cutthroat trout. 

The map units shown on the Linn County Area general 
soil map have been grouped according to their potential 
to provide similar kinds of wildlife habitat. The four 
groups are described below along with the kinds of fish 
and wildlife that inhabit the area. 

Group 1 (general soil map units 1, 2, 3, and 4).—This 
group makes up about 11.5 percent of the survey area. It 
is along the flood plains of the lower part of the 
Calapooya, Santiam, and Willamette Rivers. Wildlife 
habitat is provided by nparian vegetation and cultivated 
crops. There has been a heavy influence of urbanization 
and suburban development encroaching upon wildlife 
populations in this group. The vegetation in the areas not 
cultivated is mainly Douglas-fir, cottonwood, bigleaf 
maple, Oregon white oak, ash, willow, blackberry, and 
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table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of absorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps 
and soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 8 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
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deer and Roosevelt elk. Changes in habitat in this group 
are rapid because of logging and fire in the dense 
woodiands. 

The native vegetation in this group is mainly Douglas- 
fir, western hemlock, western redcedar, red alder, vine 
maple, Oregon-grape, salal, red huckleberry, and 
western swordfern. At the higher elevations in this group 
are noble fir, mountain hemlock, western white pine, 
Pacific rhododendron, and common beargrass. Some of 
the bottom lands are in pasture. A limited number of 
areas is used as homesites. 

Other important species of mammal in this group 
include raccoon, bobcat, coyote, beaver, mink, weasel, 
otter, skunk, marten, squirrel, black bear, and numerous 
rodents. 

Important birds in this group include hawk, owl, jay, 
crow, raven, band-tailed pigeon, blue and ruffed grouse, 
vulture, woodpecker, and numerous small birds. 

Nearly all streams are important habitat for 
anadromous fish and resident trout. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building Site Development, 
Sanitary Facilities, Construction Materials, and Water 
Management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil Properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
consiruction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
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Table 9 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
Slope is excessive, or if the water table is near the 
surface. There must be unsaturated soi! material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. The specific regulations for installation of 
septic tank absorption fields can be obtained from the 
Department of Environmental Quality or other authorized 
agent. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 9 gives ratings for the natural soil that makes up 
the lagoon floor. The surface layer and, generally, 1 or 2 
feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage because of rapid permeability of 
the soil or a water table that is high enough to raise the 
level of sewage in the lagoon causes a lagoon to 
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susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary Facilities 


Table 9 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
Soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
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sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 10, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as 8 source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of ihe soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
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function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope, bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. lt is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 9 are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to wind 
erosion. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


Construction Materials 


Table 10 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
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construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone. Availability of drainage outlets is not 
considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
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given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is as 
much as 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 11 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 


Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. ۸ hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 
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by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 
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Soil Properties 


Classification of the soils is determined according to 
the system adopted by the American Association of 
State Highway and Transportation Officials (2) and the 
Unified soil classification system (3). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group ۸-8 on the basis of visual inspection. 

Hock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features listed in tables are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils (77, 73, 25). 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 12 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil Series and Their Morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 percent, an appropriate modifier 
is added, for example, “gravelly.” Textural terms are 
defined in the Glossary. 
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soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soi! reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, very fine sand, 
sand, and organic matter (up to 4 percent) and on soil 
structure and permeability. The estimates are modified 
by the presence of rock fragments. Values of K range 
from 0.02 to 0.64. The higher the value the more 
susceptible the soil is to sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. 
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across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 13 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil Series and Their Morphology." 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
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that it occurs, on the average, more than once in 2 
years. Duration is expressed as very brief ۱۲ less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 14 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in the table. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth io bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 


Linn County Area, Oregon 


In table 13, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 14 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hyarologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
Soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 14 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. None means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs, on 
the average, no more than once in 2 years; and frequent 


soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water tabie are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 


179 


Classification of the Soils 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. Å family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed, nonacid, 
mesic Typic Haplaquents. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area ís described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the series 
in the survey area is described. The detailed description 
of each soil horizon follows standards in the So// Survey 
Manual (24). Many of the technical terms used in the 
descriptions are defined in Soi! Taxonomy (26). Unless 
otherwise stated, colors in the descriptions are for moist 
soil. Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed Soil Map Units.” 


Abiqua Series 


The Abiqua series consists of deep, well drained soils 
on nearly level to undulating terraces along streams 
tributary to the Willamette River. These soils formed in 
fine textured alluvium derived from various kinds of rock. 
Slopes are 0 to 5 percent. The mean annual precipitation 
is about 50 inches, and the mean annual temperature is 
about 53 degrees F. 

Typical pedon of Abiqua silty clay loam, 0 to 3 percent 
slopes; 2 miles south of Crawfordsville; in the 
NW1/4SE1/4NW1/4 of sec. 20, T. 14 S, R. 1 ۷۰ 


A1—0 to 7 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 5/2) dry; strong fine granular 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (26). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 15 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquent (Aqu, meaning 
water, plus ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplaquents (/7ap/, meaning 
minimal horizonation, plus aquent, the suborder of the 
Entisols that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haplaquents. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
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B21—14 to 21 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; hard, firm, 
sticky and plastic; many very fine roots; many very 
fine and fine tubular pores; 10 percent stones and 
boulders; very strongly acid (pH 4.6); clear wavy 
boundary. 

B22—21 to 34 inches; dark yellowish brown (10YR 3/4) 
silty clay, yellowish brown (10YR 5/4) dry; moderate 
medium subangular blocky structure; very hard, very 
firm, sticky and plastic; common very fine roots; 
common very fine and fine tubular pores; common 
thin dark brown (10YR 3/3) coatings on faces of 
peds; 15 percent stones and bouiders; very strongly 
acid (pH 4.6); clear wavy boundary. 

B3—34 to 52 inches; yellowish brown (10YR 5/4) silty 
clay, light yellowish brown (10YR 6/4) dry; common 
fine distinct very dark grayish brown (10YR 3/2) and 
yellowish brown (10YR 5/8) mottles; moderate 
medium subangular blocky structure; very hard, very 
firm, very sticky and very plastic; few very fine roots; 
common very fine tubular pores; 10 percent stones 
and boulders; very strongly acid (pH 4.6); clear wavy 
boundary. 

C—52 to 68 inches; light yellowish brown (10YR 6/4) 
stony silty clay, very pale brown (10YR 7/4) dry; 
many coarse distinct grayish brown (10YR 5/2), 
reddish brown (10YR 4/4), and yellowish brown 
(10YR 5/8) mottles; massive; very hard, very firm, 
very sticky and very plastic; 20 percent stones and 
boulders; very strongly acid (pH 4.6). 


Depth to bedrock is more than 60 inches. The umbric 
epipedon is 20 to 30 inches thick. The solum is 40 to 60 
inches thick or more. The content of rock fragments, 
dominantly stones and boulders, ranges from 0 to 15 
percent in the upper 40 inches of the solum and from 15 
to 30 percent below a depth of 40 inches. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The 82 horizon has value of 3 or 4 when moist and 5 
or 6 when dry, and it has chroma of 3 or 4 when moist 
or dry. It is clay loam, silty clay loam, silty clay, or clay 
and averages 35 to 45 percent clay. The lower part of 
the horizon has few to common mottles that have 
chroma of 2 to 8. The upper part of the horizon in some 
areas has a few mottles that have high chroma. 

The C horizon is stony silty clay loam, stony silty clay, 
or stony clay loam. 


Amity Series 


The Amity series consists of deep, somewhat poorly 
drained soils in slightly concave areas on broad terraces 
of the Willamette Valley. These soils formed in silty 
alluvium derived from various kinds of rock. Slopes are 0 
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structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
irregular pores; medium acid (pH 5.8); clear smooth 
boundary. 

B21—7 to 29 inches; dark reddish brown (SYR 3/3) silty 
clay loam, reddish brown (5YR 5/3) dry; strong fine 
subangular blocky structure; hard, firm, sticky and 
plastic; common fine roots; many very fine and fine 
tubular pores; strongly acid (pH 5.2); gradual smooth 
boundary. 

B22—29 to 47 inches; dark reddish brown (SYR 3/4) 
silty clay, reddish brown (5YR 5/3) dry; moderate 
fine subangular blocky structure; hard, friable, sticky 
and plastic; common fine roots; many fine tubular 
pores; strongly acid (pH 5.2); gradual smooth 
boundary. 

B23—47 to 60 inches; dark brown (7.5YR 3/4) silty clay, 
brown (7.5YR 5/4) dry; moderate fine subangular 
blocky structure; hard, firm, very sticky and very 
plastic; common fine roots; common fine tubular 
pores; medium acid (pH 5.6). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 20 to 30 inches thick. The solum is 0 to 15 
percent gravel and cobbles. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 3 to 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 5YR or 7.5YR, value of 3 or 
4 when moist and 5 or 6 when dry, and chroma of 3 or 4 
when moist or dry. It is silty clay loam, silty clay, or clay. 


Acanod Series 


The Acanod series consists of deep, moderately well 
drained soils in basins or depressional areas on uplands. 
These soils formed in colluvium derived dominantly from 
basic igneous rock. Slopes are 2 to 25 percent. The 
mean annual precipitation is about 90 inches, and the 
mean annual temperature is about 49 degrees F. 

Typical pedon of Acanod silt loam, 2 to 25 percent 
slopes; 3.5 miles northeast of Snow Peak; in the 
NE1/4SW1/4SE1/4 of sec. 14, ፐ. 11 5., R. 2 E. 


O1—2 inches to 0; layer of needles, leaves, and twigs. 

A1—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; strong fine granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine and fine 
irregular pores; very strongly acid (pH 4.8); clear 
wavy boundary. 

A3—9 to 14 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, brown (10YR 5/3) dry; moderate fine 
and medium subangular blocky structure; hard, firm, 
sticky and plastic; many very fine roots; many very 
fine tubular pores; 5 percent stones; very strongly 
acid (pH 4.8); clear wavy boundary. 
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or 3 when moist or dry. They are 10 to 18 inches thick. 
The A2 horizon has value of 3 to 5 when moist and 6 or 
7 when dry, and it has chroma of 0 to 2. It has faint or 
distinct mottles. 

The B2t horizon has hue of 10YR or 2.5۷, value of 4 
or 5 when moist and 6 or 7 when dry, and chroma of 2 
to 4 when moist or dry. lt has weak to moderate 
structure in the upper part, and it is slightly brittle in the 
lower part. It has less than 15 percent sand that is 
coarser than very fine sand. 


Apt Series 


The Apt series consists of deep, well drained soils on 
broad rolling bench tops and side slopes of uplands. 
These soils formed in colluvium derived dominantly from 
sedimentary rock. Slopes are 2 to 50 percent. The mean 
annual precipitation is about 75 inches, and the mean 
annual temperature is about 50 degrees F. 

Typical pedon of Apt silty clay loam, 2 to 25 percent 
slopes; about 3.5 miles north-northeast of Swamp 
Mountain; in the SW1/4SW1/4NE1/4 of sec. 9, T. 14 8. 
R. SE. 


O1—1 inch to 0; fir needles and twigs. 

A11—9 to 7 inches; dark brown (7.5YR 3/2) silty clay 
loam, dark brown (7.5YR 4/2) dry; strong very fine 
granular structure; hard, friable, sticky and plastic; 
common fine and medium roots; many very fine 
tubular pores; very strongly acid (pH 4.9); clear wavy 
boundary. 

A12—7 to 13 inches; dark brown (7.5YR 3/2) silty clay 
loam, dark brown (7.5YR 4/2) dry; moderate fine 
and medium subangular blocky structure; hard, firm, 
very sticky and plastic; common fine and medium 
roots; common fine tubular pores; very strongly acid 
(pH 4.6); clear wavy boundary. 

B21t—13 to 22 inches; dark brown (7.5YR 4/4) silty 
clay, light brown (7.5YR 6/4) dry; moderate fine and 
medium subangular blocky structure; very hard, very 
firm, very sticky and very plastic; common medium 
roots; common fine tubular pores; few thick clay 
films on peds; very strongly acid (pH 4.8); clear 
wavy boundary. 

B22t—22 to 38 inches; dark brown (7.5YR 4/4) silty 
clay, light brown (7.5YR 6/4) dry; moderate medium 
subangular blocky structure; very hard, very firm, 
very sticky and very plastic; few medium roots; 
common very fine tubular pores; common thin and 
few moderately thick clay films on peds; 10 percent 
siltstone gravel; very strongly acid (pH 4.6); clear 
wavy boundary. 

B3t—38 to 66 inches; variegated brown (7.5YR 4/4), 
yellow (10YR 7/6), and dark reddish brown (5YR 
4/4) very gravelly silty clay loam; weak coarse 
subangular blocky structure parting to moderate 
medium subangular blocky; few very fine and fine 
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to 3 percent. The mean annual precipitation is about 45 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Amity silt loam; about 1 mile east of 
Grand Prairie School; in the SE1/4SE1/4NW1/4 of sec. 
15, T. 11 S, R. 3 W. 


Ap 一 0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine irregular pores; medium 
acid (pH 5.8); clear smooth boundary. 

A1—7 to 16 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; common very fine irregular pores and few 
very fine tubular pores; medium acid (pH 5.8); clear 
smooth boundary. 

A2—16 to 22 inches; dark gray (10YR 4/1) silt loam, 
light gray (BYR 7/1) dry; common fine faint brown 
(10YR 5/3) and black (10YR 2/1) mottles; weak 
medium subangular blocky structure; soft, very 
friable, slightly sticky and slightly plastic; common 
very fine roots; many very fine irregular pores; 
common medium brown (10YR 5/3) and black 
(10YR 2/1) iron and manganese concretions; 
medium acid (pH 5.8); clear wavy boundary. 

B21t—22 to 28 inches; grayish brown (10 YR 5/2) silty 
clay loam, pale brown (10YR 6/3) dry; common fine 
faint brown (10YR 5/3) and black (10YR 2/1) 
mottles; weak medium prismatic structure parting to 
moderate very coarse subangular blocky; hard, 
friable, sticky and plastic; few very fine roots; 
common very fine tubular pores; silt and sand grains 
on faces of peds; common moderately thick clay 
films in pores and on all vertical faces of peds; 
medium acid (pH 6.0); gradual wavy boundary. 

B221—28 to 35 inches; light olive brown (2.5Y 5/4) silty 
clay loam, very pale brown (10YR 7/4) dry; common 
fine distinct reddish brown (BYR 5/3), gray (10YR 
5/1), and black (10YR 2/1) mottles; weak coarse 
prismatic structure parting to moderate coarse 
subangular blocky; very hard, very firm, sticky and 
plastic; few very fine roots; common very fine 
tubular pores; common moderately thick clay films in 
pores and on vertical faces of peds; slightly acid (pH 
6.2); diffuse wavy boundary. 

C—35 to 72 inches; olive brown (2.5Y 4/4) silt loam, 
very pale brown (10YR 7/4) dry; common fine faint 
brown (10YR 5/3) mottles; massive; hard, friable, 
slightly sticky and slightly plastic; common very fine 
tubular pores; slightly acid (pH 6.4). 


Depth to bedrock is more than 60 inches. 
The Ap and A1 horizons have value of 2 or 3 when 
moist and 4 or 5 when dry, and they have chroma of 2 
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distinct dark yellowish brown (10YR 4/6) mottles; 
massive; hard, firm, very sticky and very plastic; few 
fine roots; common very fine tubular pores; many 
fine black (10YR 2/1) manganese stains; neutral 
(pH 6.6 ). 


Depth to bedrock is more than 60 inches. The solum 
is 30 to 50 inches thick. Depth to the dense clay IIB2t 
horizon is 5 to 12 inches. 

The A horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 2 or less when moist 
or dry. 

The 11B2t horizon has value of 3 or 4 when moist and 
5 or 6 when dry, it has and chroma of 1 or 2 when moist 
or dry. It is silty clay or clay and has 50 to 60 percent 
clay. 

The IIIC horizon is silty clay loam or clay loam. 


Bashaw Series 


The Bashaw series consists of deep, poorly drained 
soils in slightly concave areas on flood plains, alluvial 
terraces, and alluvial fans. These soils formed in clayey 
alluvium derived from various kinds of rock. Slopes are 0 
to 1 percent. The mean annual precipitation is about 45 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Bashaw silty clay; about 0.5 mile 
north of Diamond Hill Road; in the NW1/4NE1/4NW1/4 
of sec. 10, T. 15 S, R. 3 W. 


A11—0 to 4 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; strong fine subangular 
blocky structure; very hard, very firm, very sticky and 
very plastic; many fine roots; many very fine tubular 
pores; medium acid (pH 5.6); clear smooth 
boundary. 

A12g—4 to 36 inches; black (10YR 2/1) clay, dark gray 
(N 4/0) dry; few medium prominent yellowish brown 
(10YR 5/6) mottles; strong medium prismatic 
structure; very hard, very firm, very sticky and very 
plastic; common fine roots; many fine tubular pores; 
many intersecting slickensides; medium acid (pH 
5.8); clear smooth boundary. 

010-36 to 60 inches; very dark gray (10YR 3/1) clay, 
dark gray (10YR 4/1) dry; common fine and medium 
prominent strong brown (7.5YR 5/8) mottles; 
massive; very hard, very firm, very sticky and very 
plastic; few fine roots; few very fine tubular pores; 
common intersecting slickensides; slightly acid (pH 
6.4); clear wavy boundary. 

C2g—60 to 70 inches; dark gray (10YR 4/1) silty clay, 
gray (10YR 5/1) dry; common fine and medium 
prominent strong brown (7.5YR 5/8) mottles; 
massive; very hard, very firm, very sticky and very 
plastic; few very fine tubular pores; common 
intersecting slickensides; neutral (pH 7.0). 
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roots; few fine tubular pores; many moderately thick 
clay films on peds; 35 percent siltstone gravel; very 
strongly acid (pH 4.6). 


Depth to bedrock is more than 60 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. It has 0 to 5 percent gravel. 

The 821 horizon has hue of 10۷۴ or 7.5۷86, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 3 
to 6 when moist or dry. :ا‎ is silty clay or clay and has 45 
to 60 percent clay. It has 5 to 10 percent gravel. 

The B3t horizon is very gravelly silty clay loam, 
gravelly silty clay, or clay. It has 5 to 40 percent gravel 
and cobbles. 


Awbrig Series 


The Awbrig series consists of deep, poorly drained 
soils in slightly concave areas on low alluvial stream 
terraces. These soils formed in silty and clayey alluvium 
derived from various kinds of rock. Slopes are 0 to 2 
percent. The mean annual precipitation is about 45 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Awbrig silty clay loam; in the 
SW1/4NE1/4NE1/4 of sec. 2, T. 11 S., R. W. 


A1—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, light brownish gray (10YR 6/2) dry; 
moderate very fine subangular blocky structure; 
hard, friable, sticky and plastic; many very fine roots; 
many very fine irregular pores; slightly acid (pH 6.2); 
abrupt wavy boundary. 

81-6 to 11 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, light brownish gray (10YR 6/2) dry; 
common fine faint dark brown (10YR 3/3) mottles; 
moderate fine subangular blocky structure; hard, 
firm, sticky and plastic; common very fine roots; 
many very fine tubular pores; slightly acid (pH 6.2); 
abrupt smooth boundary. 

IIB2t—11 to 31 inches; very dark gray (10YR 3/1) clay, 
gray (10 YR 5/1) dry; common fine distinct dark 
brown (10YR 3/3) mottles; strong coarse prismatic 
and angular blocky structure; extremely hard, 
extremely firm, very sticky and very plastic; few fine 
roots; few very fine tubular pores; continuous thick 
clay films in pores; many pressure faces; slightly 
acid (pH 6.5); clear wavy boundary. 

1111-31 to 45 inches; grayish brown (10YR 5/2) silty 
clay loam, pale brown (10YR 6/3) dry; many fine 
distinct dark yellowish brown (10YR 4/6) mottles; 
massive; hard, firm, sticky and plastic; few fine roots; 
common very fine tubular pores; many fine black 
(10YR 2/1) manganese stains; neutral (pH 6.6); 
clear wavy boundary. 

|[ዘርሯ---45 to 60 inches; grayish brown (10YR 5/2) silty 
clay loam, pale brown (10YR 6/2) dry; many fine 
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Depth to soft bedrock and thickness of the solum are 
20 to 40 inches. The content of rock fragments is as 
much as 35 percent, but commonly it is less than 15 
percent. 

The ۸ horizon has hue of 7.5۷8 or SYR, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 to 4 
when moist or dry. 

The 81 horizon has hue of 7.5YR or 5۷۴, value of 3 
or 4 when moist and 4 or 5 when dry, and chroma of 4 
to 6 when moist or dry. 

The 82 horizon has hue of 5YR or 25۷8, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma of 4 
to 6 when moist or dry. It is silty clay or clay. It has 
common thin clay films or common or many moderately 
thick clay films. 


Bensley Series 


The Bensley series consists of deep, well drained soils 
on ridgetops and side slopes of uplands. These soils 
formed in colluvium and glacial till derived from various 
kinds of rock. Slopes are 2 to 75 percent. The mean 
annual precipitation is about 100 inches, and the mean 
annual temperature is about 43 degrees F. 

Typical pedon of Bensley stony loam, 2 to 30 percent 
slopes; 2.5 miles northwest of Crabtree Lake; in the 
SW1/4SE1/4NE1/4 of sec. 8, T. 11 S, 8. 3E. 


01-1 inch to 0; layer of needles, twigs, leaves, and 
moss. 

A11—0 to 5 inches; very dark brown (10YR 2/2) stony 
loam, grayish brown (10YR 5/2) dry; moderate fine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine and fine irregular pores; 15 percent fine and 
medium gravel and 15 percent stones and cobbles; 
very strongly acid (pH 4.8); clear wavy boundary. 

A12—5 to 11 inches; very dark grayish brown (10YR 
3/2) stony loam, light brownish gray (10YR 6/2) dry; 
moderate fine subangular blocky structure; soft, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many fine irregular pores; 15 percent fine 
and medium gravel and 15 percent cobbles and 
stones; very strongly acid (pH 4.8); clear wavy 
boundary. 

B21—11 to 22 inches; brown (10YR 4/3) very gravelly 
clay loam, light brownish gray (10YR 6/2) dry; 
moderate fine and medium subangutar blocky 
structure; hard, firm, sticky and plastic; many very 
fine roots; many very fine irregular pores; 20 percent 
fine and medium gravel and 15 percent cobbles and 
stones; very strongly acid (pH 4.8); clear wavy 
boundary. 

B22—22 to 30 inches; brown (10YR 4/3) very cobbly 
clay loam, light brownish gray (10YR 6/2) dry; 
moderate fine and medium subangular blocky 
structure; hard, firm, sticky and plastic; common very 
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Depth to bedrock is more than 60 inches. Slickensides 
intersect throughout or in some part of the profile 
between depths of 10 and 40 inches. Below a depth of 
40 inches, the soil is massive and has slickensides in 
some areas. Between depths of 10 and 40 inches, the 
soil is more than 60 percent clay. Below a depth of 40 
inches, the soil is clay, silty clay, or sandy clay. The soil 
commonly has faint to prominent mottles throughout to a 
depth of 40 inches or more. 

The A horizon has hue of 10YR, 2.5Y, 5Y, or neutral, 
and it has value of 2 or 3 when moist and 3 or 4 when 
dry. The horizon has hue of 10YR, 2.5۷, 5۷, or neutral, 
and it has value of 2 to 4 when moist and 3 to 6 when 
dry. Chroma is 1 or less to a depth of 40 inches, but it 
ranges to 2 below a depth of 40 inches. 


Bellpine Series 


The Bellpine series consists of moderately deep, well 
drained soils on smooth, convex foot slopes and foothills 
adjacent to terraces of the Willamette Valley. These soils 
formed in colluvium derived dominantly from sedimentary 
rock. Slopes are 3 to 50 percent. The mean annual 
precipitation is about 45 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of Bellpine silty clay loam, 12 to 20 
percent slopes; in the NW1/4NW1/4NE1/4 of sec. 36, 
T. 12 S., R. ۷۰ 


A1—0 to 7 inches; dark reddish brown (5YR 3/3) silty 
clay loam, reddish brown (5YR 5/3) dry; strong very 
fine granular structure and strong fine subangular 
blocky; hard, firm, sticky and plastic; many very fine 
roots; many very fine tubular pores; medium acid 
(pH 5.8); clear wavy boundary. 

81-7 to 14 inches; dark reddish brown (5YR 3/4) silty 
clay, reddish brown (BYR 5/4) dry; moderate fine 
and very fine subangular blocky structure; hard, firm, 
very sticky and very plastic; common very fine roots; 
many very fine tubular pores; medium acid (pH 5.6); 
clear wavy boundary. 

B21t—14 to 21 inches; reddish brown (5YR 4/4) clay, 
light reddish brown (5YR 6/4) dry; moderaie fine 
and medium subangular blocky structure; very hard, 
very firm, very sticky and very plastic; few very fine 
roots; common very fine tubular pores; common 
moderately thick clay films on peds; strongly acid 
(pH 5.4); gradual wavy boundary. 

B22t—21 to 32 inches; yellowish red (5YR 4/6) clay, 
reddish yellow (SYR 6/6) dry; moderate fine and 
medium subangular blocky structure; very hard, very 
firm, very sticky and very plastic; few very fine roots; 
few very fine tubular pores; common moderately 
thick clay films on peds; strongly acid (pH 5.2); 
abrupt wavy boundary. 

Cr—32 inches; partially weathered tuffaceous siltstone; 
yellowish red (5YR 4/6) clay films on siltstone 
fragments. 
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nodules 2 to 5 millimeters in diameter; medium acid 
(pH 5.8); gradual smooth boundary. 

821-25 to 43 inches; reddish brown (SYR 4/4) silty 
clay, reddish brown (SYR 5/4) dry; moderate fine 
subangular blocky structure; hard, firm, sticky and 
plastic; few fine roots; many very fine tubular pores; 
10 percent gravel and 15 percent nodules 2 to 5 
millimeters in diameter; medium acid (pH 6.0); 
gradual smooth boundarv. 

B22—43 to 53 inches; reddish brown (SYR 4/4) clay, 
reddish brown (SYR 5/4) dry; moderate fine and 
medium subangular blocky structure; hard, firm, 
sticky and plastic; few fine roots; many very fine 
tubular pores; 5 percent gravel and 15 percent 
nodules 2 to 5 millimeters in diameter; medium acid 
(pH 6.0); gradual smooth boundary. 

B3—53 to 60 inches; dark brown (7.5YR 4/4) silty clay 
loam, brown (7.5YR 5/4) dry; weak fine and medium 
subangular blocky structure; slightly hard, very firm, 
slightly sticky and slightly plastic; many very fine 
tubular pores; 5 percent gravel and 20 percent 
nodules 2 to 5 millimeters in diameter; medium acid 
(pH 5.8). 


Depth to bedrock and thickness of the solum are more 
than 60 inches. The content of rock fragments is as 
much as 15 percent throughout the profile. 

The A horizon has hue of 7.5YR or 5۷۴ and chroma 
of 3 or 4 when moist or dry. 

The B2 horizon has hue of SYR or 2.5YR, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma of 4 
to 6 when moist and 4 to 8 when dry. It is silty clay or 
clay. 

The 83 horizon has hue of 7.5YR or 5۷۴, value of 4 
or 5 when moist and 5 or 6 when dry, and chroma of 4 
to 8 when moist or dry. It is silty clay loam, silty clay, or 
clay. 


Bohannon Series 


The Bohannon series consists of moderately deep, 
well drained soils on ridgetops and side slopes of 
uplands. These soils formed in colluvium derived 
dominantly from basic igneous rock. Slopes are 3 to 25 
percent. The mean annual precipitation is about 80 
inches, and the mean annual temperature is about 48 
degrees F. 

Typical pedon of Bohannon cobbly loam, 3 to 25 
percent slopes; in a road cut in the NW1/4NE1/4NW1/4 
of sec. 6, T. 16 S., R. 2 W. 


O1—1/2 inch to 0; layer of leaves, twigs, and needles. 

A1—0 to 14 inches; very dark brown (10YR 2/2) cobbly 
loam, dark grayish brown (10YR 4/2) dry; strong fine 
granular structure; slightly hard, friable, nonsticky 
and nonplastic; many fine roots; many very fine 
irregular pores; 15 percent iron and manganese 
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fine roots; many very fine irregular pores; 20 percent 
cobbles and stones and 20 percent fine and 
medium gravel; very strongly acid (pH 4.8); clear 
wavy boundary. 

B23—30 to 44 inches; dark grayish brown (10YR 4/2) 
very cobbly clay loam, light brownish gray (10YR 
6/2) dry; moderate fine and medium subangular 
blocky structure; hard, firm, sticky and plastic; 
common very fine roots; common fine irregular 
pores; 30 percent cobbles and stones and 10 
percent fine and medium gravel; very strongly acid 
(pH 4.8); clear wavy boundary. 

B3—44 to 62 inches; brown (10YR 4/3) very cobbly clay 
loam, pale brown (10YR 6/3) dry; weak medium 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine roots; common fine irregular 
pores; 25 percent cobbles and stones and 20 
percent fine and medium gravel; very strongly acid 
(pH 4.6). 


Depth to bedrock is more than 60 inches. Content of 
rock fragments is 35 to 60 percent. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 5 or 6 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 10YR or 7.5YR, value of 4 
or 5 when moist and 5 or 6 when dry, and chroma of 2 
to 4 when moist or dry. It is very cobbly loam, very 
cobbly clay loam, or very gravelly clay loam and has 18 
to 30 percent clay. 


Blachly Series 


The Blachly series consists of deep, weil drained soils 
on broad bench tops and side slopes of uplands. These 
soils formed in colluvium derived dominantly from 
sedimentary or basic igneous rock. Slopes are 3 to 75 
percent. The mean annual precipitation is about 85 
inches. The mean annual temperature is about 48 
degrees F. 

Typical pedon of Blachly clay loam, 3 to 30 percent 
slopes; in the SW1/4SW1/4 of sec. 2, T. 15 S, R. 2 ۷۰ 


01--1 inch to 0; moss, leaves, and twigs. 

A11—0 to 6 inches; dark reddish brown (SYR 3/3) clay 
loam, reddish brown (BYR 4/3) dry; moderate very 
fine subangular blocky structure; slightly hard, firm, 
Slightly sticky and slightly plastic; many very fine and 
fine roots and few medium roots; many very fine and 
fine tubular pores; 10 percent gravel and 10 percent 
nodules 2 to 5 millimeters in diameter; medium acid 
(pH 5.6); clear smooth boundary. 

A12—6 to 25 inches; dark reddish brown (5YR 3/4) clay 
loam, dark brown (7.5 YR 4/4) dry; moderate very 
fine and fine subangular blocky structure; slightly 
hard, firm, slightly sticky and slightly plastic; many 
very fine and fine roots; many very fine and fine 
tubular pores; 10 percent gravel and 20 percent 
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fine granular structure; slightly hard, friable, 
nonsticky and slightly plastic; many very fine and 
fine roots; many very fine irregular pores; 5 percent 
cobbles; medium acid (pH 6.0); clear wavy 
boundary. 

A3—12 to 21 inches; dark yellowish brown (10YR 3/4) 
silt loam, brown (10YR 5/3) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
nonsticky and slightly plastic; few very fine and fine 
roots; many very fine and fine tubular pores; 10 
percent cobbles; medium acid (pH 5.8); clear 
smooth boundary. 

۱۱82-21 to 29 inches; brown (10YR 4/3) very gravelly 
clay loam, pale brown (10YR 6/3) dry; moderate 
medium and fine subangular blocky structure; hard, 
friable, sticky and plastic; few fine roots; many fine 
tubular pores; 55 percent gravel; medium acid (pH 
5.8); clear wavy boundary. 

ዘ822--29 to 36 inches; dark yellowish brown (10YR 4/4) 
very gravelly clay loam, light yellowish brown (10YR 
6/4) dry; moderate medium and fine subangular 
blocky structure; hard, firm, sticky and plastic; few 
fine roots; many fine tubular pores; 50 percent 
gravel; medium acid (pH 6.2); gradual smooth 
boundary. 

IIC—36 to 60 inches; dark yellowish brown (10YR 4/4) 
very gravelly clay loam, light yellowish brown (10YR 
6/4) dry; massive; hard, firm, sticky and plastic; 
common very fine tubular pores; 50 percent gravel; 
medium acid (pH 6.2). 


Depth to bedrock is more than 60 inches. The 10- to 
40-inch control section averages 35 to 55 percent rock 
fragments. Depth to the IIC horizon is 20 to 36 inches. 
Thickness of the mollic epipedon is 12 to 20 inches. 

The A horizon has hue of 10YR or 7.5۷۴, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
to 4 when moist or dry. 

The IIB horizon has hue of 10۷۳ or 7.5YR, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 3 
or 4 when moist or dry. It is very gravelly clay loam, 
gravelly clay loam, or gravelly silty clay loam and has 27 
to 35 percent clay. 

The IIC horizon is extremely gravelly clay loam or very 
gravelly clay loam and has 50 to 80 percent rock 
fragments. 


Bull Run Series 


The Bull Run series consists of deep, well drained 
soils on hillsides and benches in the lower valleys of 
uplands. These soils formed in silty material mixed with 
volcanic ash. Slopes are 3 to 30 percent. The mean 
annual precipitation is about 70 inches, and the mean 
annual temperature is about 50 degrees F. 
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concretions 1 to 2 millimeters in diameter; 15 
percent cobbles; strongly acid (pH 5.2); clear wavy 
boundary. 

۸3-14 to 18 inches; dark brown (10YR 3/3) gravelly 
loam, brown (10YR 4/3) dry; moderate fine granular 
structure; slightly hard, friable, nonsticky and 
nonplastic; many fine roots; many very fine tubular 
pores; 20 percent gravel and 10 percent cobbles; 
strongly acid (pH 5.4); clear wavy boundary. 

B2—18 to 31 inches; dark yellowish brown (10YR 3/4) 
cobbly loam, yellowish brown (10YR 5/4) dry; weak 
fine subangular blocky structure; slightly hard, 
friable, nonsticky and nonplastic; common fine roots; 
many very fine tubular pores; 20 percent cobbles 
and 10 percent gravel; very strongly acid (pH 4.8); 
abrupt wavy boundary. 

C1—31 to 38 inches; dark yellowish brown (10YR 3/4) 
cobbly loam, yellowish brown (10YR 5/4) dry; 
massive; slightly hard, friable, nonsticky and 
nonplastic; many fine tubular pores; 20 percent 
cobbles and 15 percent gravel; very strongly acid 
(pH 4.8); abrupt irregular boundary. 

Cr—38 inches; weathered andesite. 


Depth to soft bedrock is 20 to 40 inches. The solum is 
5 percent to 35 percent rock fragments. 

The A horizon has hue of 10۷6 or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma of 3 
or 4 when moist or dry. It is cobbly loam, gravelly loam, 
or cobbly clay loam and has 18 to 30 percent clay. 

The C horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma of 3 
or 4 when moist or dry. 


Briedwell Series 


The Briedwell series consists of deep, well drained 
soils on old alluvial terraces. These soils formed in silty 
and gravelly alluvium derived from various kinds of rock. 
Slopes are 0 to 7 percent. The mean annual precipitation 
is about 50 inches, and the mean annual temperature is 
about 53 degrees F. 

Typical pedon of Briedwell silt loam, 0 to 7 percent 
slopes; in the NW1/4SE1/4NE1/4 of sec. 32, T. 13 S., 
R.1E. 


A11—0 to 6 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine subangular blocky structure; slightly hard, 
friable, nonsticky and slightly plastic; many very fine 
and fine roots; many very fine irregular pores; 5 
percent cobbles; medium acid (pH 6.0); abrupt 
smooth boundary. 

A12—6 to 12 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
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Camas Series 


The Camas series consists of deep, excessively 
drained soils on nearly level flood plains. These soils 
formed in recent sandy and gravelly alluvium derived 
from various kinds of rock. Slopes are 0 to 3 percent. 
The mean annual precipitation is about 45 inches, and 
the mean annual temperature is about 53 degrees F. 

Typical pedon of Camas gravelly sandy loam; south of 
Green Bridge; in the NW1/4SE1/4SE1/4 of sec. 19, T. 
10 5, R. 2 ۰ 


Ap1—0 to 2 inches; dark brown (10YR 3/3) gravelly 
sandy loam, brown (10YR 5/3) dry; slightly hard, 
very friable, nonsticky and nonplastic; many fine 
roots; many fine irregular pores; 20 percent gravel; 
slightly acid (pH 6.3); clear smooth boundary. 

Ap2—2 to 10 inches; dark brown (10 YR 3/3) gravelly 
sandy loam, brown (10YR 5/3) dry; weak coarse 
and medium subangular blocky structure; slightly 
hard, very friable, nonsticky and nonplastic; many 
fine roots; many fine irregular pores; 25 percent 
gravel; slightly acid (pH 6.3); clear smooth boundary. 

C1—10 to 13 inches; brown (10 YR 4/3) gravelly sandy 
loam, pale brown (10YR 6/3) dry; massive; soft, 
very friable, nonsticky and nonplastic; many fine 
roots; many fine irregular pores; muiticolored dark 
and light sand grains; 30 percent gravel; slightly acid 
(pH 6.3); abrupt smooth boundary. 

۱۱۵2-13 to 60 inches; multicolored extremely gravelly 
coarse sand that is mainly brown (10YR 4/3), dark 
brown (10YR 3/3), and grayish brown (10YR 4/2); 
single grain; loose, nonsticky and nonplastic; 50 
percent gravel and 20 percent cobbles; slightly acid 
(pH 6.3). 


Depth to bedrock is more than 60 inches. The content 
of rock fragments primarily gravel, ranges from 20 to 50 
percent in the upper 15 inches and from 35 to 85 
percent below this depth. The mollic epipedon is 10 to 
14 inches thick. 

The Ap horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The IIC horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma of 2 
to 4 when moist or dry. It is extremely gravelly coarse 
sand, very gravelly sand, or very gravelly loamy sand. 


Chapman Series 


The Chapman series consists of deep, well drained 
soils on low alluvial river terraces and flood plains. 
These soils formed in mixed alluvium derived from 
various kinds of rock. Slopes are 0 to 3 percent. The 
mean annual precipitation is about 45 inches. The mean 
annual temperature is about 53 degrees F. 
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Typical pedon of Bull Run silt loam, 3 to 15 percent 
slopes; in the NE1/4NW1/4NE1/4 of sec. 35, T. 9 S., R. 
2 E. 


A1—0 to 12 inches; very dark grayish brown (10YR 3/2) 
Silt loam, dark grayish brown (10YR 4/2) dry; strong 
very fine granular structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many very 
fine roots and common medium roots; many very 
fine irregular pores; 25 percent nodules 2 to 5 
millimeters in diameter; medium acid (pH 5.6); clear 
smooth boundary. 

B1—12 to 22 inches; dark brown (7.5YR 3/4) silt loam, 
yellowish brown (10YR 5/4) dry; strong very fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common very fine roots 
and few medium roots; many very fine irregular 
pores; 40 percent nodules 2 to 5 millimeters in 
diameter; medium acid (pH 5.8); clear smooth 
boundary. 

B21—22 to 33 inches; strong brown (7.5YR 4/6) silt 
loam, yellowish brown (7.5YR 5/6) dry; moderate 
fine and medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; common very fine 
tubular pores; common thin silt coatings on peds; 
medium acid (pH 5.8); clear smooth boundary. 

B22—33 to 43 inches; strong brown (7.5YR 4/6) silt 
loam, yellowish brown (7.5YR 5/6) dry; moderate 
fine and medium subangular blocky structure; hard, 
firm, sticky and slightly plastic; few very fine roots; 
common very fine tubular pores; common thin silt 
coatings on peds; medium acid (pH 5.8); gradual 
smooth boundary. 

B23—43 to 55 inches; strong brown (7.5YR 4/6) silt 
loam, yellowish brown (7.5YR 5/6) dry; weak 
medium subangular blocky structure; very hard, very 
firm, slightly sticky and slightly plastic; few very fine 
roots; few fine tubular pores; common thin silt 
coatings on peds; medium acid (pH 5.8); gradual 
smooth boundary. 

83-55 to 66 inches; strong brown (7.5YR 4/6) silt loam, 
yellowish brown (7.5YR 5/6) dry; weak coarse 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine roots; 
few very fine tubular pores; medium acid (pH 5.8). 


Depth to bedrock is more than 60 inches. The profile 
is about 12 to 18 percent clay. Bulk density is about 0.70 
to 0.85 gram per cubic centimeter. The umbric epipedon 
is 10 to 20 inches thick. 

The A horizon has value of 2 or 3 when moist and 3 to 
5 when dry, and it has chroma of 2 when moist. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 4 
to 6 when moist or dry. 
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to 12 percent. The mean annual precipitation is about 50 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Chehalem silt loam, 3 to 12 percent 
slopes; 0.25 mile north of Rock Hill; in the 
SE1/4SE1/4SE1/4 of sec. 32, T. 12 S., R. 2 W. 


A11—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; 
moderate fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine irregular pores; medium 
acid (pH 6.0); clear smooth boundary. 

A12—8 to 14 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
moderate very fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine tubular 
pores; medium acid (pH 6.0); abrupt smooth 
boundary. 

B1—14 to 25 inches; very dark grayish brown (10YR 
3/2) silty clay loam, brown (10YR 4/3) dry; common 
fine distinct very dark gray (10YR 3/1) and yellowish 
red (SYR 5/8) mottles; moderate fine and medium 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine and fine roots; many very fine 
and fine tubular pores; medium acid (pH 6.0); 
gradual smooth boundary. 

B21—25 to 41 inches; dark grayish brown (10YR 4/2) 
silty clay, brown (10YR 5/3) dry; common fine and 
medium distinct strong brown (7.5YR 5/8) mottles; 
moderate medium subangular blocky structure; hard, 
firm, very sticky and plastic; common fine roots; 
common very fine and fine tubular pores; medium 
acid (pH 6.0); gradual smooth boundary. 

822-41 to 60 inches; dark grayish brown (10YR 4/2) 
silty clay, brown (10YR 5/3) dry; common fine 
distinct strong brown (7.5YR 5/8) mottles; moderate 
medium and coarse subangular blocky structure; 
hard, firm, sticky and plastic; few fine roots; common 
very fine and fine tubular pores; few fine black 
(10YR 2/1) manganese concretions; medium acid 
(pH 6.0). 


The depth to bedrock is more than 60 inches. The 
solum is 30 to 60 inches thick. Soft sedimentary rock 
fragments are throughout the B horizon. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 3 or 4 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 10YR or 2.5Y. When moist, 
it has value of 2 or 3 to a depth of 25 inches but ranges 
to 4 below this depth. The horizon has chroma of 2 or 3 
when moist or dry. It has faint to prominent mottles to a 
depth of 20 inches and distinct or prominent mottles 
below this depth. It is silty clay loam, silty clay, or clay 
and averages 35 to 45 percent clay. 


Linn County Area, Oregon 


Typical pedon of Chapman loam; in the 
NW1/4SE1/4SW1/4 of sec. 36, T. 11 S., R. 5 W. 


Ap1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; moderate very 
fine subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine tubular pores; medium 
acid (pH 6.0); abrupt smooth boundary. 

Ap2—3 to 13 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; weak 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few fine 
roots; many very fine tubular pores; medium acid 
(pH 7.0); abrupt smooth boundary. 

B21—13 to 27 inches; very dark grayish brown (10YR 
3/2) clay loam, grayish brown (10YR 5/2) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots; many very fine tubular pores; slightly 
acid (pH 6.2); clear wavy boundary. 

B22—27 to 41 inches; dark yellowish brown (10YR 3/4) 
clay loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine roots; 
many very fine tubular pores; slightly acid (pH 6.2); 
clear smooth boundary. 

B3—41 to 52 inches; dark yellowish brown (10YR 3/4) 
loam, brown (10YR 5/3) dry; weak very fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine roots; 
many very fine tubular pores; slightly acid (pH 6.2); 
clear smooth boundary. 

C—52 to 60 inches; dark yellowish brown (10YR 3/4) 
gravelly sandy loam, brown (10YR 5/3) dry; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; few very fine roots; many very fine 
tubular pores; 15 percent gravel; slightly acid (pH 
6.2). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 20 to 30 inches thick. The 10- to 40-inch 
textural control section averages 20 to 35 percent clay, 
15 to 30 percent sand that is coarser than very fine 
sand, and 0 to 10 percent gravel. 

The A horizon has hue of 10YR or 7.5 YR, value of 2 
or 3 when moist and 3 to 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 10YR or 7.5 YR, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 2 
to 4 when moist or dry. It is loam or clay loam. 

The C horizon is gravelly sandy loam or gravelly loam. 


Chehalem Series 


The Chehalem series consists of deep, somewhat 
poorly drained soils on alluvial fans. These soils formed 
in alluvium derived from sedimentary rock. Slopes are 3 
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precipitation is about 45 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of Chehulpum silt loam, 3 to 12 percent 
slopes; in the SE1/4NW1/4NE1/4 of sec. 31, T. 10 S., 
R. 1 W. 


A11—0 to 2 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark brown (10YR 4/3) dry; moderate very 
fine granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine roots; 
many very fine irregular pores; slightly acid (pH 6.2); 
abrupt smooth boundary. 

A12—2 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark brown (10YR 4/3) dry; moderate very 
fine and fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; many very fine tubular pores; 5 
percent sandstone gravel; medium acid (pH 5.8); 
clear smooth boundary. 

A13—6 to 16 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common fine roots and few medium roots; many fine 
tubular pores; 5 percent sandstone gravel; medium 
acid (pH 5.8); abrupt wavy boundary. 

IICr—16 inches; weathered sandstone. 


Depth to soft bedrock is 10 to 20 inches. The content 
of rock fragments in the profile ranges from 0 to 35 
percent. The profile is 18 to 30 percent clay. 

The A horizon has hue of 10YR or 7.5 YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. The lower part is silt loam, clay 
loam, or gravelly silt loam. 


Clackamas Series 


The Clackamas series consists of deep, somewhat 
poorly drained soils in slightly concave areas on low 
alluvial stream terraces. These soils formed in gravelly 
alluvium derived from various kinds of rock. Slopes are 0 
to 3 percent. The mean annual precipitation is about 45 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Clackamas gravelly silt loam, about 
3/4 mile northwest of Denny School; in the 
NE1/4NE1/4NE1/4 of sec. 18, T. 12 S., R. 2 W. 


A11—0 to 4 inches; very dark grayish brown (10YR 3/2) 
gravelly silt loam, dark grayish brown (10YR 4/2) 
dry; moderate very fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine tubular 
pores; 15 percent gravel 2 to 5 millimeters in 
diameter; medium acid (pH 5.6); gradual smooth 
boundary. 
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Chehalis Series 


The Chehalis series consists of deep, well drained 
soils on nearly level to gently undulating flood plains. 
These soils formed in recent alluvium derived from 
various kinds of rock. Slopes are 0 to 3 percent. The 
mean annual precipitation is about 45 inches, and the 
mean annual temperature is about 53 degrees F. 

Typical pedon of Chehalis silty clay loam; in the 
SE1/4NE1/4SW1/4 of sec. 27, T. 13 S, R. 3 W. 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, brown (10YR 5/3) dry; moderate fine 
granular structure; hard, friable, slightly sticky and 
slightly plastic; many fine roots; few fine irregular 
pores; slightly acid (pH 6.2); clear smooth boundary. 

A3— 6 to 16 inches; very dark brown (10YR 3/2) silty 
clay loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common fine roots; 
common fine tubular pores; slightly acid (pH 6.2); 
clear smooth boundary. 

B21—16 to 24 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate very fine and 
fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; common fine roots; 
common fine tubular pores; neutral (pH 6.6); clear 
smooth boundary. 

B22—24 to 38 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; hard, friable, slightly 
Sticky and slightly plastic; common fine roots; 
common fine tubular pores; neutral (pH 6.6); clear 
smooth boundary. 

B3—38 to 60 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; weak fine subangular 
blocky structure; hard, friable, sticky and plastic; few 
fine roots; many fine tubular pores; neutral (pH 6.6). 


Depth to bedrock is more than 60 inches. The 10- to 
40-inch textural control section averages 25 to 35 
percent clay and less than 15 percent sand that is 
coarser than very fine sand. The mollic epipedon is 24 to 
60 inches thick or more. 

The A horizon has hue of 10YR or 7.5YR, value 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 to 6 when dry (value of 6 is below 
a depth of 20 inches), and chroma of 2 or 3 when moist 
or dry. It is silty clay loam or silt loam. 


Chehulpum Series 


The Chehulpum series consists of shallow, well 
drained soils on low foothills. These soils formed in 
colluvium derived dominantly from sedimentary rock. 
Slopes are 3 to 35 percent. The mean annual 
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blocky; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
irregular pores; medium acid (pH 5.6); clear smooth 
boundary. 

۸1-6 to 13 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine and medium subangular blocky structure; hard, 
friable, sticky and slightly plastic; common very fine 
roots; common very fine tubular pores; medium acid 
(pH 5.8); clear wavy boundary. 

821-13 to 20 inches; dark brown (10YR 3/3) silty clay 
loam, grayish brown (10YR 5/2) dry; moderate 
medium subangular blocky structure; hard, firm, 
sticky and plastic; few very fine roots; many fine and 
medium tubular pores; medium acid (pH 5.6); clear 
wavy boundary. 

822-20 to 27 inches; dark brown (10YR 3/3) gravelly 
silty clay loam, light brownish gray (10YR 6/2) dry; 
moderate medium subangular blocky structure; hard, 
firm, very sticky and very plastic; few very fine roots; 
many fine and medium tubular pores; common light 
gray (10YR 7/1) sand coatings on peds; 20 percent 
gravel; few fine distinct brownish yellow (10YR 6/6) 
weathered rock fragments; strongly acid (pH 5.4); 
abrupt smooth boundary. 

۱۱-27 to 60 inches; dark grayish brown (10YR 4/2) 
very gravelly clay, light grayish brown (10YR 6/2) 
dry; many coarse distinct yeliowish brown (10YR 
5/6) and grayish brown (10YR 5/2) mottles; 
massive; hard, firm, very sticky and very plastic; few 
very fine roots; common fine tubular pores; common 
fine black (10YR 2/1) manganese stains; 40 percent 
hard gravel and 30 percent soft gravel; strongly acid 
(pH 5.4). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 10 to 20 inches thick. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 

The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 2 or 3 when moist or 
dry. It is silty clay loam or gravelly silty clay loam with 27 
to 35 percent clay and 0 to 20 percent gravel. 

The IIC horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 2 
or 3 when moist or dry. It has distinct or prominent 
mottles. It is 40 to 60 percent gravel. 


Cloquato Series 


The Cloquato series consists of deep, well drained 
soils on nearly level to gently undulating flood plains. 
These soils formed in recent alluvium derived from 
various kinds of rock. Slopes are 0 to 3 percent. The 
mean annual precipitation is about 45 inches, and the 
mean annual temperature is about 53 degrees F. 


Linn County Area, Oregon 


A12—4 to 12 inches; dark brown (10YR 3/3) gravelly silt 
loam, dark brown (10YR 4/3) dry; moderate fine and 
very fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine tubular pores; 15 percent 
gravel 2 to 5 millimeters in diameter, medium acid 
(pH 5.6); clear smooth boundary. 

B2tg—12 to 21 inches; very dark gray (10YR 3/1) 
gravelly silty clay loam, grayish brown (10YR 5/2) 
dry; many very fine distinct dark yellowish brown 
(10YR 4/4) mottles; moderate fine subangular 
blocky structure; slightly hard, friable, sticky and 
plastic; many very fine roots; many very fine tubular 
pores; 20 percent gravel; few thin clay films in pores 
and on peds; medium acid (pH 5.6); abrupt smooth 
boundary. 

IICg—21 to 60 inches; dark gray (10YR 4/1) extremely 
gravelly clay loam, light brownish gray (10YR 6/2) 
dry; many very fine distinct dark yellowish brown 
(10YR 4/4, 4/6) mottles; massive; hard, firm, sticky 
and plastic; few fine roots; few fine tubular pores; 65 
percent gravel; strongly acid (pH 5.4). 


Depth to bedrock is more than 60 inches. Depth to the 
و۱۱‎ horizon is 20 to 36 inches. The solum is 10 to 35 
percent rock fragments. In some areas the lower part of 
the B2tg horizon is 35 to 50 percent gravel. 

The A horizon has hue of 10YR, value of 2 or 3 when 
moist and 3 or 4 when dry, and chroma of 2 or 3 when 
moist or dry. 

The B2tg horizon has hue of 10YR to SY, value of 3 or 
4 when moist and 5 or 6 when dry, and chroma of 1 or 2 
when moist or dry. It has common to many, faint to 
prominent mottles. It is silty clay loam, gravelly silty clay 
loam, or gravelly clay loam that is 27 to 35 percent clay 
and 10 to 25 percent gravel. 

The IICg horizon has hue of 10۷۴ or 7.5YR, value of 3 
to 6 when moist or dry, and chroma of 1 to 4 when moist 
or dry. It has distinct or prominent mottles. It is extremely 
gravelly clay loam, extremely gravelly silty clay loam, or 
extremely gravelly loam. 


Clackamas Variant 


The Clackamas Variant consists of deep, moderately 
well drained soils in slightly concave areas on low 
alluvial stream terraces. These soils formed in silty 
alluvium over gravelly alluvium derived from various 
kinds of rock. Slopes are 0 to 3 percent. The mean 
annual precipitation is about 45 inches, and the mean 
annual temperature is about 53 degrees F. 

Typical pedon of Clackamas Variant silt loam; about 
0.25 mile west of Lebanon Airport; in the SW1/4NE1/4 
of sec. 16, T. 12 5. R. ۸۰ 


Ap 一 0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; strong very 
fine granular structure and moderate fine subangular 
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inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Coburg silty clay loam; 3 miles north 
of Harrisburg; in the SE1/4SE1/4SE1/4 of sec. 30, T. 14 
S., R. 4 W. 


A11—0 to 8 inches; very dark grayish brown (10YR 2/2) 
silty clay loam, dark grayish brown (10YH 4/2) dry; 
moderate fine granular structure; hard, friable, sticky 
and plastic; many fine roots; many fine irregular 
pores; slightly acid (pH 6.2); clear wavy boundary. 

A12—8 to 17 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; moderate medium and fine subangular blocky 
structure; hard, firm, sticky and plastic; many fine 
roots; many fine tubular pores; slightly acid (pH 6.0); 
gradual smooth boundary. 

B21t—17 to 24 inches; very dark grayish brown (7.5YR 
3/2) silty clay, grayish brown (10YR 5/2) dry; 
moderate fine subangular blocky structure; hard, 
firm, very sticky and very plastic; common fine roots; 
many fine tubular pores; many thick clay films in 
pores; slightly acid (pH 6.0); gradual smooth 
boundary. 

B22t—24 to 32 inches; brown (7.5YR 4/4) silty clay, light 
brown (7.5YR 6/4) dry; common medium distinct 
dark yellowish brown (10YR 4/6) mottles; moderate 
medium and fine subangular blocky structure; hard, 
firm, sticky and very plastic; common fine roots; 
many fine tubular pores; many moderately thick clay 
films on peds and in pores; slightly acid (pH 6.2); 
gradual smooth boundary. 

823-2 to 42 inches; brown (7.5YR 4/4) silty clay 
loam, light brown (7.5YR 6/4) dry; common medium 
distinct dark grayish brown (10YR 4/2) mottles; 
moderate medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; few fine and 
medium roots; many fine and medium tubular pores; 
common moderately thick clay films on peds and in 
pores; slightly acid (pH 6.2); clear smooth boundary. 

B3t—42 to 62 inches; brown (10YR 5/3) silty clay loam, 
pale brown (10YR 6/3) dry; many medium distinct 
reddish brown (5YR 4/4) mottles; weak medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; few fine roots; few fine and 
medium tubular pores; few moderately thick clay 
films on peds and in pores; slightly acid (pH 6.1). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 20 to 30 inches thick. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 10YR or 7.5YR. To a depth 
of 20 inches, it has value of 3 when moist and 4 or 5 
when dry and chroma of 2 or 3 when moist or dry. Below 
this depth, the horizon has value of 3 to 5 when moist 
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Typical pedon of Cloquato silt loam; 3/4 mile south of 
Harrisburg; in the NE1/4SE1/4SE1/4 of sec. 16, T. 15 
S, R. 4 ۷۰ 


Ap1—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate medium 
subangular blocky structure parting to moderate fine 
granular; slightly hard, friable, slightly sticky and 
slightly plastic; many fine roots; common fine 
irregular pores; slightly acid (pH 6.2); gradual 
smooth boundary. 

Ap2—9 to 21 inches; very dark grayish brown (10YR 
3/2) silt loam, brown (10YR 5/3) dry; weak medium 
subangular blocky structure parting to moderate fine 
subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; many fine roots; many fine 
and medium tubular pores; slightly acid (pH 6.4); 
gradual smooth boundary. 

B2—21 to 34 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak medium prismatic 
structure parting to moderate fine subangular blocky; 
slightly hard, very friable, slightly sticky and slightly 
plastic; common medium roots; many fine tubular 
pores; slightly acid (pH 6.4); clear wavy boundary. 

B3—34 to 41 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; weak medium prismatic 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; few fine and medium roots; 
common fine tubular pores; slightly acid (pH 6.4); 
abrupt wavy boundary. 

C—41 to 60 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; massive; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; common very fine tubular pores; neutral 
(pH 6.6). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 20 to 40 inches thick. The 10- to 40-inch 
textural control section is silt loam and has less than 15 
percent sand that is coarser than very fine sand. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 or 3 
when moist or dry. 

The B horizon has hue of 10YR or 2.5Y. It has value 
of 3 or 4 when moist or dry to a depth of 30 inches, but 
value ranges to 6 below this depth. The horizon has 
chroma of 2 or 3 when moist or dry. 

The C horizon has hue of 10YR or 2.5Y, value of 3 to 
6 when moist or dry, and chroma of 2 to 4 when moist or 


dry. 
Coburg Series 


The Coburg series consists of deep, moderately well 
drained soils in slightly convex areas on low alluvial 
stream terraces. These soils formed in silty and clayey 
alluvium derived from various kinds of rock. Slopes are 0 
to 3 percent. The mean annual precipitation is about 45 
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thick clay films on peds and in pores; many fine 
nodules; slightly acid (pH 6.4); clear smooth 
boundary. 

IIIC1g—40 to 52 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam, light brownish gray (2.5Y 6/2) dry; 
massive; very hard, firm, sticky and plastic; few fine 
roots; common fine tubular pores; few fine dark 
brown (10YR 3/3) and black (10YR 2/1) iron and 
manganese concretions; neutral (pH 6.6); gradual 
smooth boundary. 

[ዘር2ድ--52 to 72 inches; dark grayish brown (2.5Y 4/2) 
silt loam, light gray (2.5Y 7/2) dry; massive; hard, 
friable, sticky and plastic; common very fine tubular 
pores; few fine black (10YR 2/1) manganese stains; 
neutral (pH 6.6). 


Depth to bedrock is more than 60 inches. Thickness of 
the solum is 24 to 40 inches. The soil is mottled at a 
depth of 10 to 40 inches. 

The Ap horizon has hue of 10YR or 5Y, value of 3 or 
4 when moist, and chroma of 1 or 2 when moist or dry. 

The A2 horizon has hue of 10YR or 2.5Y, value of 4 or 
5 when moist and 6 or 7 when dry, and chroma of 1 or 2 
when moist or dry. it is silt loam or silty clay loam. 

The IAB horizon has color similar to that of the A2 
horizon. it is silty clay or silty clay loam. 

The ||ሯ[ፀ horizon has hue of 10YR to 5Y, value of 4 or 
5 when moist and 6 or 7 when dry, and chroma of 1 or 2 
when moist or dry. It is silty clay, clay, or silty clay loam 
and averages 35 to 50 percent clay. 

The IIIC horizon is silt loam or silty clay loam. 


Conser Series 


The Conser series consists of deep, poorly drained 
soils in slightly concave areas on low alluvial stream 
terraces. These soils formed in silty and clayey alluvium 
derived from various kinds of rock. Slopes are 0 to 2 
percent. The mean annual precipitation is about 45 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Conser silty clay loam; in the 
NW1/4SW1/4SE1/4 of sec. 35, T. 13 S., R. 3 W. 


ልፁ--0 to 8 inches; very dark brown (10YR 2/2) silty clay 
loam, dark grayish brown (10YR 4/2) dry; many fine 
distinct reddish brown (5YR 4/4) mottles; moderate 
fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine tubular pores; common 
fine nodules; medium acid (pH 5.6); clear wavy 
boundary. 

A1—8 to 17 inches; very dark brown (10YR 2/2) silty 
clay loam, dark grayish brown (10YR 4/2) dry; many 
fine and medium distinct dark reddish brown (5YR 
3/4) mottles; moderate fine subangular blocky 
Structure; hard, firm, sticky and plastic; many fine 
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and 4 to 6 when dry and chroma of 2 to 4 when moist or 
dry. The horizon is silty clay loam or silty clay. It has 
mottles that have chroma of 2 or less below a depth of 
30 inches. 

The C horizon, where present, is fine sandy loam, 
loam, or clay loam. 


Concord Series 


The Concord series consists of deep, poorly drained 
soils in slightly concave areas on broad terraces of the 
Willamette Valley. These soils formed in silty and clayey 
alluvium derived from various kinds of rock. Slopes are 0 
to 2 percent. The mean annual precipitation is about 45 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Concord silt loam; 0.5 mile north of 
Peoria; in the NE1/4NW1/4NW1/4 of sec. 8, T. 13 S., 
R. 4 W. 


Ap—0 to 10 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; 
moderate fine subangular blocky structure parting to 
moderate fine granular; slightly hard, friable, slightly 
Sticky and slightly plastic; many fine roots; many fine 
irregular pores; common fine nodules; medium acid 
(pH 5.6); abrupt smooth boundary. 

A21—10 to 15 inches; dark gray (10 YR 4/1) silt loam, 
gray (10YR 6/1) dry; common fine distinct dark 
brown (7.5YR 4/2) mottles; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine roots; 
many very fine and fine tubular pores; common fine 
nodules; medium acid (pH 5.8); clear smooth 
boundary. 

A22—15 to 20 inches; dark gray (10YR 4/1) silt loam, 
light gray (10YR 7/1) dry; common fine distinct very 
dark brown (7.5YR 4/4) mottles; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable, sticky and plastic; 
few fine roots; many very fine and fine tubular pores; 
common fine nodules; medium acid (pH 5.8); clear 
smooth boundary. 

IIABg—20 to 36 inches; gray and dark gray (10YR 5/1, 
4/1) silty clay, light gray (10YR 7/1) dry; common 
fine distinct dark brown (7.5YR 4/4) mottles; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, friable, sticky and 
plastic; few fine roots; many very fine and fine 
tubular pores; many fine nodules; slightly acid (pH 
6.2); clear smooth boundary. 

IIB2tg—36 to 40 inches; grayish brown (2.5Y 5/2) silty 
clay, light brownish gray (2.5Y 6/2) dry; common 
fine distinct yellowish brown (10YR 5/6) mottles; 
moderate fine prismatic structure parting to 
moderate medium and fine angular blocky; hard, 
firm, sticky and plastic; few fine roots; many very 
fine and fine tubular pores; few thin and moderately 
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hard, friable, sticky and plastic; many very fine roots; 
few fine tubular pores; 20 percent gravel; medium 
acid (pH 5.6); clear smooth boundary. 

A12—8 to 17 inches; very dark brown (10YR 2/2) 
gravelly silty clay loam, dark grayish brown (10YR 
4/2) dry; common medium distinct yellowish brown 
(10YR 5/6) mottles; moderate medium subangular 
blocky structure; hard, firm, sticky and plastic; many 
fine roots; few fine tubular pores; 25 percent gravel; 
medium acid (pH 5.8); abrupt smooth boundary. 

IIB21t—17 to 24 inches; very dark grayish brown (10YR 
3/2) gravelly clay, grayish brown (10YR 5/2) dry; 
few medium distinct yellowish brown (10YR 5/6) 
mottles; strong medium subangular blocky struciure; 
hard, firm, sticky and plastic; many fine roots; few 
fine tubular pores; common thin clay films on peds; 
25 percent gravel; medium acid (pH 5.8); abrupt 
smooth boundary. 

1۱8622-24 to 33 inches; very dark grayish brown (10YR 
3/2) gravelly clay, grayish brown (10YR 5/2) dry; 
few medium distinct yellowish brown (10YR 5/6) 
mottles; moderate medium subangular blocky 
structure; hard, firm, very sticky and very plastic; few 
fine roots; many fine tubular pores; many thin clay 
films on peds; 30 percent gravel; medium acid (pH 
5.8); clear smooth boundary. 

INC1 一 33 to 48 inches; dark brown (7.5YR 4/4) very 
gravelly clay loam, brown (7.5YR 5/4) dry; few 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; hard, firm, sticky and plastic; many coarse 
tubular pores; 50 percent gravel and 5 percent 
cobbles; medium acid (pH 5.8); clear smooth 
boundary. 

IVC2—48 to 60 inches; dark brown (7.5YR 4/4) 
extremely gravelly sand, brown (7.5YR 5/4) dry; 
massive; soft, friable; many fine irregular pores; 70 
percent gravel and 10 percent cobbles; medium acid 
(pH 5.8). 


Depth to bedrock is more than 60 inches. Depth to the 
IIIC horizon is 20 to 36 inches. 

The A horizon has hue of 10YR or neutral, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 0 
to 2 when moist or dry. It has few to many distinct or 
prominent mottles. It is 15 to 30 percent rock fragments, 
mostly gravel. 

The IIB horizon has hue of 10YR or neutral, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 0 
to 2 when moist or dry. It is gravelly clay or gravelly silty 
clay. It generally has few to many, distinct or prominent 
mottles, but it is not mottled in some areas where 
chroma is 1 or less. The horizon 15 to 35 percent rock 
fragments, mostly gravel. 

The HIC and IVC horizons are 50 to 85 percent rock 
fragments, mostly gravel. The IIIC horizon is very gravelly 
clay loam or extremely gravelly clay loam, and IVC part 
is extremely gravelly sand or very gravelly sand. 
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roots; many fine and medium tubular pores; common 
fine nodules; medium acid (pH 5.6); clear smooth 
boundary. 

B21t—17 to 26 inches; very dark grayish brown (10YR 
3/2) silty clay, grayish brown (10YR 5/2) dry; many 
medium distinct brown (10YR 4/3) mottles; 
moderate medium and coarse subangular blocky 
structure; hard, firm, very sticky and very plastic; 
common fine roots; many medium tubular pores; few 
moderately thick clay films on peds and in pores; 
medium acid (pH 5.6); clear smooth boundary. 

B22t—26 to 50 inches; dark grayish brown (10YR 4/2) 
silty clay, light brownish gray (10YR 6/2) dry; many 
medium distinct strong brown (7.5YR 5/8) mottles; 
moderate medium subangular blocky structure; hard, 
firm, very sticky and very plastic; common fine and 
medium roots; many coarse and medium tubular 
pores; common moderately thick clay films on peds 
and in pores; medium acid (pH 6.0); gradual wavy 
boundary. 

83-50 to 64 inches; dark grayish brown (10YR 4/2) 
silty clay loam, light brownish gray (10YR 6/2) dry; 
many medium distinct strong brown (7.5YR 5/8) 
mottles; weak medium subangular blocky structure; 
hard, firm, sticky and plastic; many coarse and 
medium tubular pores; common fine black (10YR 
2/1) manganese coatings and streaks; few fine 
black (10YR 2/1) manganese nodules; slightly acid 
(pH 6.5). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 24 to 32 inches thick. The profile is mottled 
from the surface to a depth of 60 inches. It is O to 10 
percent gravel throughout. 

The A horizon has value of 2 or 3 when moist and 3 to 
5 when dry, and it has chroma of 1 or 2 when moist or 
dry. 
The Bt horizon has value of 3 to 5 when moist and 4 
to 6 when dry, and it has chroma of 1 to 3 when moist or 
dry. It is silty clay loam, silty clay, or clay and is 35 to 60 
percent clay. 


Courtney Series 


The Courtney series consists of deep, poorly drained 
soils in slightly concave areas on low alluvial stream 
terraces. These soils formed in gravelly and clayey 
alluvium derived from various kinds of rock. Slopes are 0 
to 3 percent. The mean annual precipitation is about 45 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Courtney gravelly silty clay loam; in 
the SW1/4SW1/4SW1/4 of sec. 6, T. 11 S., R. ۷۰ 


A11—0 to 8 inches; very dark brown (10YR 2/2) gravelly 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
few fine distinct yellowish brown (10YR 5/6) mottles; 
moderate fine subangular blocky structure; slightly 
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The A horizon has hue of 10۷۳ or 7.5YR, value of 3 
or 4 when moist and 5.5 to 7 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 7.5YR or 10YR, value of 3 
or 4 when moist and 6 or 7 when dry, and chroma of 2 
to 4 when moist or dry. It is very gravelly loam or 
extremely gravelly loam. 


Cruiser Series 


The Cruiser series consists of deep, well drained soils 
on broad ridgetops and side slopes of uplands. These 
soils formed in colluvium derived dominantly from basic 
igneous rock and volcanic ash. Slopes are 3 to 70 
percent. The mean annual precipitation is about 95 
inches, and the mean annual temperature is about 43 
degrees F. 

Typical pedon of Cruiser gravelly loam, 3 to 25 percent 
slopes; 2.5 miles east of Indian Prairie Lake; in the 
NE1/4NW1/4SW1/4 of sec. 2, T. 11S, R. 2 E. 


O1—4 inch to 0; layer of needles, leaves, and twigs. 

A1—0 to 7 inches; dark brown (10YR 3/3) gravelly loam, 
brown (10YR 5/3) dry; moderate fine granular 
structure and moderate fine subangular blocky; soft, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine irregular pores; 20 percent 
gravel; very strongly acid (pH 5.0); clear wavy 
boundary. 

A3—7 to 14 inches; dark reddish brown (5YR 3/4) 
gravelly loam, reddish brown (SYR 5/3) dry; 
moderate fine subangular blocky structure; soft, 
friable, slightly sticky and slightly plastic; many fine 
roots; many very fine tubular pores; 25 percent 
gravel; very strongly acid (pH 5.0); clear wavy 
boundary. 

B21—14 to 20 inches; reddish brown (5YR 4/4) gravelly 
loam, light reddish brown (5YR 6/3) dry; moderate 
fine subangular blocky structure; slightly hard, 
friable, sticky and slightly plastic; common fine roots; 
common very fine tubular pores; 25 percent gravel; 
very strongly acid (pH 4.8); clear wavy boundary. 

822--20 to 30 inches; reddish brown (5YR 4/4) gravelly 
clay loam, light reddish brown (5YR 6/3) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, sticky and plastic; few fine roots; 
common very fine tubular pores; 30 percent gravel; 
very strongly acid (pH 4.8); clear smooth boundary. 

B23—30 to 45 inches; yellowish red (5YR 4/6) gravelly 
clay loam, light reddish brown (5YR 6/4) dry; 
moderate medium and fine subangular blocky 
structure; hard, firm, sticky and plastic; few fine 
roots; common very fine tubular pores; 30 percent 
gravel; very strongly acid (pH 4.8); clear smooth 
boundary. 

0-45 to 60 inches; yellowish red (5YR 4/6) very cobbly 
clay loam, light reddish brown (5YR 6/4) dry; 
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Crabtree Series 


The Crabtree series consists of deep, moderately well 
drained soils on ridgetops and concave side slopes of 
uplands. These soils formed in colluvium and glacial till 
derived from various kinds of rock. Slopes are 2 to 75 
percent. The mean annual precipitation is about 100 
inches, and the mean annual temperature is about 43 
degrees F. 

Typical pedon of Crabtree stony loam, 25 to 45 
percent slopes; 2 miles south of Crabtree Mountain; in 
the NE1/4SE1/4SE1/4 of sec. 29, T. 11 S, R. 3 E. 


01-1 inch to 0; litter of needles, leaves, and twigs. 
A11—0 to 8 inches; very dark grayish brown (10YR 3/2) 
stony loam, light brownish gray (10YR 6/2) dry; 
moderate medium and fine granular structure; soft, 

friable, nonsticky and nonplastic; many fine roots; 
many very fine and fine irregular pores; 20 percent 
cobbles and stones and 10 percent gravel; medium 
acid (pH 6.0); clear wavy boundary. 

A12—8 to 26 inches; very dark grayish brown (10YR 
3/2) very gravelly loam, pale brown (10YR 6/2) dry; 
moderate fine granular structure; soft, friable, 
nonsticky and nonplastic; many fine roots; many 
very fine and fine tubular pores; 25 percent cobbles 
and stones and 30 percent gravel; slightly acid (pH 
6.2); clear wavy boundary. 

82-26 to 39 inches; dark grayish brown (10YR 4/2) 
very gravelly loam, light gray (10YR 7/2) dry; many 
fine distinct brown (7.5YR 4/4) and yellowish brown 
(10YR 5/6) mottles; moderate medium subangular 
blocky structure; slightly hard, friable, nonsticky and 
nonplastic; common fine roots; many very fine and 
fine tubular pores; 20 percent cobbles and stones 
and 35 percent gravel; medium acid (pH 6.0); clear 
wavy boundary. 

B3—39 to 55 inches; variegated gray (10YR 5/1), brown 
(10YR 4/3), yellowish brown (10YR 5/6), dark 
brown (7.5YR 3/2), and dark reddish brown (5YR 
3/3) very gravelly loam; weak medium subangular 
blocky structure; weakly consolidated; hard, firm, 
nonsticky and nonplastic; few fine roots; many very 
fine and fine tubular pores; 20 percent cobbles and 
stones and 35 percent gravel; thin discontinuous 
layer of very pale brown (10 YR 8/3) ash at base of 
horizon; medium acid (pH 5.8); abrupt wavy 
boundary. 

ICm—55 to 60 inches; variegated very stony loam; 
massive; strongly consolidated; hard, firm, nonsticky 
and nonplastic; few fine irregular pores; 30 percent 
stones and cobbles and 25 percent gravel; medium 
acid (pH 5.6). 


Depth to bedrock is more than 60 inches. Depth to the 
IIGm horizon is 40 to 60 inches. 


Soil Survey 


pores; 5 percent gravel; common thin clay films on 
peds; medium acid (pH 5.6); clear smooth boundary. 

B3t—41 to 60 inches; brown (7.5YR 5/4) silty clay, light 
brown (7.5YR 6/4) dry; few fine faint dark brown 
(7.5YR 4/4) mottles; weak medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
very fine roots; many very fine tubular pores; few 
fine black (10YR 2/1) manganese concretions; 10 
percent gravel; few thin clay films on peds; medium 
acid (pH 5.6). 


Depth to bedrock is more than 60 inches. Depth to 
mottles ranges from 16 to 34 inches. The profile has 0 
to 5 percent cobbles and 5 to 10 percent gravel. 

The A horizon has hue of 10YR to 5YR, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 or 3 
when moist or dry. 

The B2t horizon has hue of 10۷۴ or 7.5YR, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 3 
or 4 when moist or dry. It is silty clay or clay and has 40 
to 50 percent clay. 


Dayton Series 


The Dayton series consists of deep, poorly drained 
soils in slightly concave areas on broad terraces of the 
Willamette Valley. These soils formed in mixed alluvial 
and lacustrine material. Slopes are 0 to 2 percent. The 
mean annual precipitation is about 45 inches, and the 
mean annual temperature is about 53 degrees F. 

Typical pedon of Dayton silt loam; in the 
SW1/4NE1/4SE1/4 of sec. 19, T. 12 S., R. 3 W. 


Ap—0 to 9 inches; grayish brown (10 YR 5/2) silt loam, 
light brownish gray (10YR 6/2) dry; moderate 
medium granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; strongly acid 
(pH 5.1); abrupt smooth boundary. 

A21—9 to 12 inches; dark gray (10YR 4/1) silt loam, 
light gray (10YR 6/1) dry; massive; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many fine irregular pores; common fine 
black (10YR 2/1) and dark reddish brown (5YR 3/3) 
iron and manganese stains and small concretions; 
strongly acid (pH 5.1); clear smooth boundary. 

A22—12 to 15 inches; dark gray (bY 4/1) silt loam, light 
gray (10YR 6/1) dry; moderate fine subangular 
blocky structure; slightly hard, firm, sticky and 
plastic; common very fine roots; many very fine 
tubular pores; strongly acid (pH 5.4); abrupt smooth 
boundary. 

ዘ8211--15 to 22 inches; dark gray (5Y 4/1) silty clay, 
light brownish gray (10YR 6/2) and light gray (10YR 
6/1) dry; moderate coarse prismatic structure; very 
hard, very firm, very sticky and very plastic; common 
very fine roots; many fine tubular pores; few medium 
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massive; slightly hard, firm, sticky and plastic; few 
fine tubular pores; 20 percent gravel and 25 percent 
cobbles; very strongly acid (pH 4.8). 


Depth to bedrock is more than 60 inches. 

The A horizon has hue of 10YR to 5YH, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 3 or 4 
when moist or dry. 

The B horizon has hue of 5YR or 7.5YR, value of 3 or 
4 when moist and 5 or 6 when dry, and chroma of 4 to 6 
when moist and 3 to 6 when dry. It is gravelly loam or 
gravelly clay loam. 

The C horizon has hue of 7.5YR or 5YR, and it has 
chroma of 4 to 6 when moist or dry. It is very cobbly clay 
loam, cobbly loam, or gravelly loam. It is 15 to 30 
percent gravel and 20 to 35 percent cobbles. 


Cumley Series 


The Cumley series consists of deep, moderately well 
drained soils in depressional areas and basins of 
uplands. These soils formed in fine textured colluvium 
derived dominantly from basic igneous rock. Slopes are 
2 to 20 percent. The mean annual precipitation is about 
70 inches, and the mean annual temperature is about 49 
degrees F. 

Typical pedon of Cumley silty clay loam, 2 to 20 
percent slopes; in the SE1/4SE1/4SW1/4 of sec. 35, T. 
14S, R. 1W. 


O1—2 inches to 0; layer of moss, leaves, and twigs. 

A11—0 to 10 inches; dark brown (7.5 YR 3/2) silty clay 
loam, dark brown (7.5YR 4/2) dry; moderate very 
fine granular structure; slightly hard, friable, slightly 
Sticky and slightly plastic; many very fine roots; 
many very fine irregular pores; 10 percent nodules 2 
to 5 millimeters in diameter; medium acid (pH 5.8); 
clear smooth boundary. 

A12—10 to 18 inches; dark brown (7.5 YR 3/2) silty clay 
loam, dark brown (7.5YR 4/2) dry; moderate very 
fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine tubular pores; 10 percent 
nodules 2 to 5 millimeters in diameter; medium acid 
(pH 5.8); clear smooth boundary. 

B21t— 18 to 32 inches; dark brown (7.5 YR 4/4) silty 
clay, brown (7.5YR 5/4) dry; common fine faint dark 
brown (7.5YR 4/2) and strong brown (7.5YR 4/6) 
mottles; moderate fine subangular blocky structure; 
hard, firm, sticky and plastic; common very fine 
roots; many very fine tubular pores; 5 percent 
gravel; few thin clay films on peds; medium acid (pH 
5.6); clear smooth boundary. 

B221—32 to 41 inches; dark brown (7.5YR 4/4) silty 
clay, brown (7.5YR 5/4) dry; few fine faint dark 
brown (7.5YR 4/2) mottles; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine roots; many very fine tubular 
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Typica! pedon of Dixonville silty clay loam, 12 to 30 
percent slopes; in the NW1/4SW1/4NE1/4 of sec. 20, 
T. 13 S., R. 2 W. 


A11—0 to 4 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, brown (10YR 4/3) dry; moderate fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; 3 percent 
gravel; medium acid (pH 5.6); clear smooth 
boundary. 

A12—4 to 12 inches; very dark grayish brown (10YR 
3/2) silty clay loam, brown (10YR 4/3) dry; 
moderate fine subangular blocky structure; hard, 
friable, sticky and plastic; many very fine and fine 
roots; many very fine irregular pores; slightly acid 
(pH 6.2); clear smooth boundary. 

8211-12 to 19 inches; dark brown (7.5YR 3/3) clay, 
brown (7.5YR 4/3) dry; moderate medium 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; many very fine and fine 
roots; many very fine tubular pores; many thick clay 
films on peds; slightly acid (pH 6.2); clear smooth 
boundary. 

B22t—19 to 26 inches; dark brown (7.5YR 3/3) clay, 
dark brown (7.5YR 4/3) dry; moderate coarse 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; common very fine and fine 
roots; common very fine and fine tubular pores; 
many thick clay films on peds; slightly acid (pH 6.2); 
clear smooth boundary. 

Cr—26 inches; weathered basalt. 


Depth to soft bedrock is 20 to 40 inches. The mollic 
epipedon is 20 to 30 inches thick. 

The A horizon has hue of 10YR or 5YR, value of 2 or 
3 when moist and 3 or 4 when dry, and chroma of 2 or 3 
when moist or dry. It has 0 to 10 percent gravel and 
cobbles. 

The B2t horizon has hue of 7.5YR or 5YR, value of 2 
or 3 when moist and 3 or 4 when dry, and chroma of 2 
to 4 when moist or dry. It is silty clay, clay, or cobbly 
clay. It has 0 to 30 percent gravel and cobbles. Some 
areas have a few stones in the lower part. 


Dobbins Series 


The Dobbins series consists of moderately deep, well 
drained soils on side slopes of uplands. These soils 
formed in colluvium derived dominantly from tuff, breccia, 
and basic igneous rock. Slopes are 60 to 90 percent. 
The mean annual precipitation is about 75 inches. The 
mean annual temperature is about 49 degrees F. 

Typical pedon of a Dobbins gravelly loam in an area of 
Zango-Dobbins gravelly loams, 60 to 90 percent slopes; 
about 2 miles southeast of Cascadia State Park; in the 
NE1/4NE1/4NW1/4 of sec. 9, T. 14S, R. S E. 
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black (10YR 2/1) and gray (10YR 5/1) coatings on 
peds; strongly acid (pH 5.2); clear smooth boundary. 

I1B22t—22 to 29 inches; olive gray (5Y 5/2) silty clay, 
light olive gray (5Y 6/2) dry; moderate medium and 
coarse prismatic structure; very hard, very firm, very 
sticky and very plastic; many very fine tubular pores; 
common medium black (10YR 2/1) and dark reddish 
brown (5YR 3/3) iron and manganese stains and 
fine concretions; medium acid (pH 5.7); clear 
smooth boundary. 

ዘ8311--29 to 40 inches; gray (5Y 5/1) silty clay, light 
gray (5Y 7/2) dry; few fine faint yellowish brown 
(10YR 5/8) mottles; moderate medium prismatic 
structure; hard, firm, very sticky and very plastic; 
many fine tubular pores; thick continuous clay films 
on peds and in pores; neutral (pH 6.8); gradual wavy 
boundary. 

IIIB32t—40 to 53 inches; dark gray (5Y 4/1) silt loam, 
light olive gray (5Y 6/2) dry; few fine faint dark 
brown (10YR 4/3) mottles; massive; hard, firm, 
sticky and plastic; few coarse tubular pores; thin 
continuous clay films on fractures and thick clay 
films in pores; neutral (pH 6.8); gradual wavy 
boundary. 

IlIC1—53 to 64 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/4) dry; common fine faint 
brown (10YR 4/3) mottles; massive; slightly hard, 
friable, sticky and plastic; neutral (pH 7.0); gradual 
wavy boundary. 

۱۱۱2-64 to 76 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/4) dry; massive; slightly hard, 
friable, sticky and plastic; neutral (pH 7.2). 


Depth to bedrock is more than 60 inches. The solum 
is 30 to 48 inches thick. Depth to the ۱۱21 horizon is 12 
to 24 inches. 

The Ap horizon has hue of 10YR or 2.5Y, value of 3 to 
5 when moist, and chroma of 1 or 2. 

The A2 horizon has hue of 10YR, 2.5Y, or 5Y, value of 
4 or 5 when moist and 6 or 7 when dry, and chroma of 1 
or 2 when moist or dry. It is silt loam or silty clay loam. 

The IIB horizon has hue of 2.5۷, 5Y, or neutral when 
moist and 10YR when dry, value of 4 or 5 when moist, 
and chroma of 0 to 2. It is silty clay or clay and has 40 
to 50 percent clay and 5 to 10 percent sand. In some 
areas are pressure faces or thin continuous clay films. 

The IIIB and IIIC horizons are silt loam or silty clay 
loam. 


Dixonville Series 


The Dixonville series consists of moderately deep, well 
drained soils on low foothills adjacent to terraces of the 
Willamette Valley. These soils formed in colluvium 
derived dominantly from basic igneous rock. Slopes are 
3 to 50 percent. The mean annual precipitation is about 
50 inches, and the mean annual temperature is about 53 
degrees F. 


Soil Survey 


Ap 一 0 to 4 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; weak very fine 
subangular blocky structure; soft, very friable, slightly 
sticky and slightly plastic; many fine roots; many 
very fine irregular pores; strongly acid (pH 5.2); clear 
smooth boundary. 

A3—4 to 11 inches; very dark brown (10YR 2/2) silty 
clay loam, dark grayish brown (10YR 4/2) dry; 
moderate very fine subangular blocky structure; soft, 
very friable, slightly sticky and slightly plastic; many 
fine roots; many very fine tubular pores; very 
strongly acid (pH 5.0); clear smooth boundary. 

B1—11 to 25 inches; brown (10YR 5/3) silty clay loam, 
pale brown (10YR 6/3) dry; few fine faint brown 
(10YR 4/3) mottles; strong fine subangular blocky 
structure; hard, friable, sticky and plastic; few fine 
and medium roots; many very fine tubular pores; 
many fine black (10YR 2/1) manganese 
concretions; very strongly acid (pH 5.0); clear 
smooth boundary. 

B2t—25 to 36 inches; brown (10YR 5/3) silty clay, light 
yellowish brown (10 YR 6/4) dry; common fine faint 
grayish brown (10YR 5/2) mottles; strong coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; few fine roots; few fine tubular pores; 
common thick patchy clay films on peds; many fine 
black (10YR 2/1) manganese concretions; 5 percent 
gravel and pieces of petrified wood; very strongly 
acid (pH 5.0); clear wavy boundary. 

01-36 to 50 inches; light olive gray (5Y 6/2) clay, 
grayish brown (2.5Y 5/2) dry; massive; extremely 
hard, firm, very sticky and very plastic; few fine 
tubular pores; very strongly acid (pH 5.0); clear 
smooth boundary. 

C2—50 to 65 inches; light gray (2.5Y 7/2) clay; massive; 
extremely hard, firm, very sticky and very plastic; 
few fine tubular pores; very strongly acid (pH 5.0). 


Depth to bedrock is more than 60 inches. Mottles are 
in the Bt horizon or at a depth of 30 inches or less. 

The A horizon has hue of 10۷6 or 7.5 YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
to 4 when moist or dry. 

The B horizon has hue of 10YR or 7.5YR, value of 4 
or 5 when moist and 5 or 6 when dry, and chroma of 3 
to 4 when moist or dry. It is silty clay loam, silty clay, or 
clay. Content of clay is 35 to 50 percent. 

The C horizon is silty clay loam, silty clay, or clay. 


Flane Series 


The Flane series consists of deep, well drained soils 
on broad bench tops and side slopes of uplands. These 
soils formed in colluvium derived dominantly from basic 
igneous rock, tuff, and breccia. Slopes are 3 to 75 
percent. The mean annual precipitation is about 80 
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O1—1 inch to 0; layer of leaves, needles, and twigs. 

A11—0 to 4 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, grayish brown (10YR 5/2) dry; strong 
very fine granular structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many fine 
and medium roots; common very fine irregular 
pores; 30 percent gravel; strongly acid (pH 5.2); 
clear wavy boundary. 

A12—4 to 12 inches; dark yellowish brown (10YR 3/4) 
very gravelly silty clay loam, brown (10YR 5/3) dry; 
strong fine subangular blocky structure; hard, very 
firm, very sticky and very plastic; many fine and 
medium roots; common very fine tubular pores; 45 
percent gravel; strongly acid (pH 5.2); clear wavy 
boundary. 

821-12 to 18 inches; dark brown (7.5YR 3/4) very 
cobbly silty clay, light brown (7.5YR 6/4) dry; 
moderate fine and medium subangular blocky 
structure; hard, firm, sticky and plastic; many fine 
and medium roots; common very fine tubular pores; 
20 percent cobbles, 15 percent gravel, and 5 
percent stones; strongly acid (pH 5.2); abrupt wavy 
boundary. 

B22—18 to 34 inches; dark yellowish brown (7.5YR 3/4) 
very cobbly silty clay, brown (7.5YR 5/4) dry; weak 
medium subangular blocky structure; hard, very firm, 
very sticky and plastic; common fine and medium 
roots; few fine tubular pores; 30 percent cobbles, 15 
percent stones, and 10 percent gravel; strongly acid 
(pH 5.4); abrupt wavy boundary. 

IIR—34 inches; fractured basalt with soil material in 
interstices. 


Depth to hard bedrock and thickness of the solum are 
20 to 40 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
to 4 when moist. When moist, the horizon has chroma of 
4 at a depth of less than 10 inches. It has 10 to 45 
percent rock fragments, dominantly gravel. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma 3 or 4 
when moist or dry. It is very cobbly silty clay or very 
gravelly silty clay loam. It has 35 to 45 percent clay and 
35 to 60 percent rock fragments. 


Dupee Series 


The Dupee series consists of deep, somewhat poorly 
drained soils in depressional areas and drainageways on 
foothills and alluvial fans. These soils formed in mixed 
colluvium derived dominantly from sedimentary rock. 
Slopes are 3 to 20 percent. The mean annual 
precipitation is about 50 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of Dupee silt loam, 3 to 20 percent 
slopes; 1 mile southwest of Providence Church; in the 
NE1/4NE1/4NE1/4 of sec. 16, T. 11 S., R. 1 W. 
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Fluvaquents 


Fluvaquents are deep, poorly drained soils that formed 
in medium textured to moderately fine textured alluvium 
derived from various kinds of rock. Slopes are 0 to 3 
percent. The mean annual precipitation is about 60 
inches, and the mean annual temperature is about 51 
degrees F. 

Reference pedon of Fluvaquents in an area of 
Fluvents-Fluvaguents complex, nearly level; in the 
SE1/4SW1/4SE1/4 of sec. 31, T. 12 S, R. 4 W. 


A11—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
very fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; strongly acid 
(pH 5.4). 

A12—8 to 24 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; many fine 
and medium distinct strong brown (7.5YR 4/6) 
mottles; moderate fine granular structure parting to 
moderate fine subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; common very fine irregular pores; 
strongly acid (pH 5.2); clear smooth boundary. 

C1—24 to 60 inches; grayish brown (10YR 5/2) loam, 
light brownish gray (10YR 6/2) dry; common fine 
distinct strong brown (7.5YR 4/6) motties; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; few fine roots; common fine tubular pores; 
strongly acid (pH 5.2). 


Depth to bedrock is more than 60 inches. The soils 
are saturated, but they are dry between depths of 4 and 
24 inches for 20 to 60 consecutive days. 

The A horizon has hue of 7.5YR, 10YR, or 2.5YR, 
value of 2 to 4 when moist and 5 or 6 when dry, and 
chroma of 1 or 2 when moist or dry. It is silty clay loam 
to loam and is 0 to 30 percent gravel. 

The C horizon has hue of 10۷8, 2.5YR, or neutral. It 
has distinct or prominent mottles. It is silt loam to sandy 
loam and is 0 to 65 percent gravel and cobbles. 


Fluvents 


Fluvents are deep, moderately well drained and well 
drained soils that formed in recent alluvium derived from 
various kinds of rock. Slopes are 0 to 3 percent. The 
mean annual precipitation is about 60 inches, and the 
mean annual temperature is about 51 degrees F. 

Reference pedon of Fluvents in an area of Fluvents- 
Fluvaquents complex, nearly level; in the 
NE1/4NE1/4SE1/4 of sec. 13, T. 9 S., R. 1 E. 


A11—0 to 9 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; strong 
medium granular structure; slightly hard, friable, 
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inches. The mean annual temperature is about 44 
degrees F. 

Typical pedon of Flane gravelly loam, 25 to 50 percent 
Slopes; about 1.5 miles northwest of Swamp Mountain; in 
the SE1/4SE1/4 of sec. 20, T. 14S, R. 3 E. 


O1—1 inch to 0; layer of leaves, needles, and twigs. 

A11—0 to 6 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, dark grayish brown (10YR 4/2) dry; 
strong very fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine irregular pores; 25 percent 
fine gravel; very strongly acid (pH 4.8); clear wavy 
boundary. 

A12— 6 to 13 inches; dark yellowish brown (10YR 3/4) 
gravelly loam, brown (10YR 5/3) dry; moderate very 
fine granular structure; slightly hard, very friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; 20 percent 
gravel and 10 percent cobbles; very strongly acid 
(pH 4.8); clear wavy boundary. 

821--13 to 22 inches; brown (10YR 4/3) very cobbly 
silty clay loam, pale brown (10YR 6/3) dry; 
moderate fine subangular blocky structure; hard, 
firm, very sticky and very plastic; common fine roots; 
many very fine tubular pores; 25 percent gravel, 25 
percent cobbles, and 5 percent stones; very strongly 
acid (pH 4.8); clear wavy boundary. 

B22—22 to 37 inches; yellowish brown (10YR 5/4) very 
cobbly silty clay loam, pale brown (10 YR 6/3) dry; 
moderate fine and medium subangular blocky 
structure; hard, firm, sticky and plastic; common fine 
roots; common very fine tubular pores; 30 percent 
cobbles, 20 percent gravel, and 5 percent stones; 
very strongly acid (pH 4.8); abrupt wavy boundary. 

IIC—37 to 60 inches; dark grayish brown (2.5Y 4/2) 
extremely cobbly clay loam, light brownish gray 
(2.5Y 6/2) dry; common medium prominent 
yellowish brown (10YR 5/8) mottles; weak coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; few fine roots; few very fine tubular pores; 
35 percent cobbles, 25 percent gravel, and 5 
percent stones; very strongly acid (pH 4.8). 


Depth to bedrock is more than 60 inches. The 
thickness of the solum ranges from 40 to 60 inches or 
more. The upper part of the solum is 15 to 30 percent 
rock fragments, and the lower part is 35 to 60 percent 
rock fragments. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
to 4 when moist or dry. 

The B horizon has hue of 10YR or 7.5YR, value of 4 
or 5 when moist and 5 or 6 when dry, and chroma of 3 
or 4 when moist or dry. It is very cobbly silty clay loam or 
very cobbly silty clay and has 35 to 45 percent clay. 

The IIC horizon is extremely cobbly clay loam or very 
cobbly clay loam. 


Soil Survey 


B21—4 to 10 inches; dark reddish brown (BYR 3/2) very 
gravelly clay loam, brown (7.5YR 4/2) dry; moderate 
very fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots; many very fine tubular pores; 35 
percent gravel and 10 percent cobbles; many very 
fine concretions; medium acid (pH 5.8); clear 
smooth boundary. 

B22—10 to 23 inches; dark reddish brown (5YR 3/3) 
very gravelly clay loam, brown (7.5YR 4/4) dry; 
moderate very fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine and fine roots; many very fine 
tubular pores; 40 percent gravel and 10 percent 
cobbles; many very fine concretions; medium acid 
(pH 5.6); clear smooth boundary. 

83-23 to 34 inches; dark reddish brown (5YR 3/4) very 
cobbly loam, brown (7.5YR 4/4) dry; weak very fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine and 
fine roots; many very fine tubular pores; 40 percent 
cobbles and 30 percent gravel; many very fine 
concretions; medium acid (pH 5.6); clear wavy 
boundary. 

IIR—34 inches; basalt. 


Depth to hard bedrock is 20 to 40 inches. The textural 
contro! section is 35 to 80 percent rock fragments 
throughout. 

The A horizon has hue of 7.5YR or 5YR, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 or 3 
when moist or dry. 

The B horizon has hue of 7.5YR, 5YR, or 2.5 YR, value 
of 3 or 4 when moist and 4 to 6 when dry, and chroma 
of 2 to 6 when moist or dry. It is very gravelly clay loam, 
very cobbly loam, or extremely gravelly loam and 
averages 25 to 35 percent clay. 


Hazelair Series 


The Hazelair series consists of moderately deep, 
moderately well drained to somewhat poorly drained 
soils on low foothills adjacent to the Willamette Vailey. 
These soils formed in stratified, medium textured and 
moderately fine textured colluvium derived from various 
kinds of rock. Slopes are 2 to 35 percent. The mean 
annual precipitation is about 50 inches. The mean 
annual temperature is about 53 degrees F. 

Typical pedon of Hazelair silty clay loam, 7 to 20 
percent slopes; 330 feet north of Cochran Creek Road; 
in the SE1/4NE1/4SE1/4 of sec. 17, T. 13 S, R. 2W. 


A1—0 to 5 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
moderate very fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
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slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; medium acid 
(pH 5.6); gradual smooth boundary. 

A12—9 to 27 inches; dark brown (10YR 3/3) loam, dark 
yellowish brown (10YR 3/4) dry; moderate medium 
and fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; medium acid 
(pH 5.6); gradual smooth boundary. 

A13—27 to 35 inches; dark yellowish brown (10YR 3/4) 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) dry; weak medium and fine subangular blocky 
structure; soft, very friable, nonsticky and nonplastic; 
common very fine and fine roots; common very fine 
and fine irregular pores; 20 percent gravel; medium 
acid (pH 5.8); abrupt wavy boundary. 

ዘር-385 to 60 inches; dark yellowish brown (10YR 3/4) 
extremely gravelly loamy sand, dark yellowish brown 
(10YR 4/4) dry; single grain; loose, nonsticky and 
nonplastic; common very fine irregular pores; 50 
percent gravel and 15 percent cobbles; slightly acid 
(pH 6.2). 


Depth to bedrock is more than 60 inches. The depth 
to the IIC ranges from 20 inches to more than 60 inches. 
Thin strata of gravelly loamy sand are in some areas. 
The soils usually are moist, but they are dry between 
depths of 4 and 24 inches for 20 to 60 consecutive days. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 3 or 4 when dry, and chroma of 2 
to 4 when moist or dry. It is silt loam to sandy loam and 
is 0 to 30 percent gravel. 

The IIC horizon is gravel, extremely gravelly loamy 
sand, or extremely gravelly sand. 


Harrington Series 


The Harrington series consists of moderately deep, 
well drained soils on ridgetops and side slopes of 
uplands. These soils formed in colluvium derived 
dominantly from basic igneous rock. Slopes are 3 to 90 
percent. The mean annual precipitation is about 75 
inches, and the mean annual temperature is about 49 
degrees F. 

Typical pedon of a Harrington gravelly loam in an area 
of Klickitat-Harrington complex, 30 to 50 percent north 
slopes; in the NE1/4NE1/4SW1/4 of sec. 21, T. 13 S., 
R.2E. 


O1—4 inch to 0; layer of leaves, twigs, and moss. 

A1—0 to 4 inches; dark reddish brown (SYR 3/2) 
gravelly loam, brown (7.5 YR 4/2) dry; moderate very 
fine granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine and fine 
roots; many very fine tubular pores; 30 percent 
gravel; many very fine concretions; medium acid (pH 
5.8); clear smooth boundary. 
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cobbles; medium acid (pH 6.0); clear smooth 
boundary. 

A3—12 to 19 inches; dark brown (10YR 3/3) very cobbly 
sandy loam, brown (10YR 5/3) dry; weak fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine roots; 
few very fine tubular pores; 30 percent gravel and 
20 percent cobbles; medium acid (pH 5.8); gradual 
wavy boundary. 

C—19 to 28 inches; dark yellowish brown (10YR 4/4) 
very cobbly sandy loam, light yellowish brown (10YR 
6/4) dry; weak fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine roots; many very fine tubular 
pores; 35 percent gravel and 25 percent cobbles; 
medium acid (pH 5.8); abrupt irregular boundary. 

R—28 inches; partially fractured basalt. 


Depth to hard bedrock is 20 to 40 inches. The profile 
is 40 to 85 percent rock fragments and 7 to 15 percent 
clay. Less than 1 percent to about 3 percent of the 
surface is covered with stones. 

The A horizon has hue of 10۷۳ or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The C horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 3 
or 4 when moist or dry. It is very gravelly sandy loam, 
very cobbly sandy loam, or very gravelly fine sandy loam. 


Holcomb Series 


The Holcomb series consists of deep, somewhat 
poorly drained soils in slightly convex areas on broad 
terraces of the Willamette Valley. These soils formed in 
silty and clayey alluvium derived from various kinds of 
rock. Slopes are 0 to 3 percent. The mean annual 
precipitation is about 45 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of Holcomb silt loam; about 250 feet 
west of Courtney Road; in the SE1/4SW1/4SW1/4 of 
sec. 29, ۲. 14 S., R. 4W. 


Ap 一 0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; strong fine 
subangular blocky structure; soft, friable, nonsticky 
and nonplastic; many very fine and fine roots; many 
fine tubular pores; medium acid (pH 5.8); clear 
smooth boundary. 

A1—7 to 21 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; 
common fine distinct yellowish brown (10 YR 5/6) 
mottles; moderate fine subangular blocky structure; 
slightly hard, friable, sticky and plastic; many very 
fine and fine roots; many fine tubular pores; medium 
acid (pH 5.6); clear smooth boundary. 
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fine roots; many very fine irregular pores; slightly 
acid (pH 6.2); clear smooth boundary. 

B2—5 to 15 inches; very dark grayish brown (10YR 3/2) 
silty clay, grayish brown (10YR 5/2) dry; moderate 
very fine subangular blocky structure; hard, firm, 
very sticky and very plastic; many very fine roots; 
many very fine tubular pores; slightly acid (pH 6.2); 
clear smooth boundary. 

IIC—15 to 34 inches; variegated yellowish brown (10YR 
5/4) and light yellowish brown (2.5Y 6/4) clay, light 
olive brown (2.5Y 6/4) dry; many fine distinct grayish 
brown (10YR 5/2) mottles; massive; extremely hard, 
extremely firm, very sticky and very plastic; few very 
fine roots; few very fine tubular pores; slightly acid 
(pH 6.2); clear smooth boundary. 

IIIGr—34 inches; weathered siltstone. 


Depth to soft sedimentary rock is 20 to 40 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 7.5YR, 10YR, or 2.5Y, value 
of 3 or 4 when moist and 5 or 6 when dry, and chroma 
of 2 to 4 when moist or dry. It is silty clay loam or silty 
clay. Few fine siltstone and sandstone fragments are 
embedded in the lower part of the B horizon in some 
pedons. 

The IIG horizon is strata of clay that is 60 to 70 
percent clay. Hue is dominantly 2.5۷ or 10۷8, but it 
ranges to 7.5YR. The horizon has value of 4 to 6 when 
moist or dry, and it has chroma of 2 to 4 when moist. 


Henline Series 


The Henline series consists of moderately deep, well 
drained soils on ridgetops and side slopes of uplands. 
These soils formed in colluvium derived dominantly from 
basic igneous rock. Slopes are 6 to 90 percent. The 
mean annual precipitation is about 95 inches, and the 
mean annual temperature is about 43 degrees F. 

Typical pedon of a Henline very stony sandy loam in 
an area of Henline-Yellowstone-Rock outcrop complex, 
50 to 90 percent slopes; on Crabtree Mountain Road; in 
the SW1/4NE1/4SE/1/4 of sec. 15, T. 11 S, R. 3 E. 


A11—0 to 5 inches; very dark grayish brown (10YR 3/2) 
very stony sandy loam, dark grayish brown (10YR 
4/2) dry; weak fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine irregular pores; 40 percent 
stones and cobbles; medium acid (pH 6.0); gradual 
smooth boundary. 

A12—5 to 12 inches; very dark grayish brown (10YR 
3/2) very cobbly sandy loam, brown (10YR 5/3) dry; 
weak fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; 40 percent 


Soil Survey 


fine granular structure; hard, friable, sticky and 
plastic; many fine roots; many fine irregular pores; 
medium acid (pH 5.6); clear wavy boundary. 

۸12-6 to 13 inches; dark reddish brown (5YR 3/4) silty 
clay loam, reddish brown (SYR 4/4) dry; strong fine 
and medium granular structure; hard, friable, sticky 
and plastic; many fine roots; common fine irregular 
pores; strongly acid (pH 5.2); clear wavy boundary. 

B1—13 to 29 inches; dark reddish brown (5YR 3/4) silty 
clay, reddish brown (SYR 5/4) dry; moderate 
medium granular structure parting to fine and very 
fine subangular blocky; hard, firm, sticky and plastic; 
common fine roots; many fine tubular pores; strongly 
acid (pH 5.2); clear wavy boundary. 

B21t—29 10 42 inches; dark reddish brown (5YR 3/4) 
silty clay, reddish brown (BYR 5/4) dry; moderate 
fine subangular blocky structure; hard, firm, very 
Sticky and very plastic; common very fine and fine 
roots; common very fine tubular pores; common 
moderately thick clay films on peds; very strongly 
acid (pH 4.8); gradual smooth boundary. 

822-42 to 55 inches; dark reddish brown (5YR 3/4) 
silty clay, reddish brown (5YR 5/4) dry; moderate 
fine subangular blocky structure; hard, firm, sticky 
and plastic; few very fine roots; common very fine 
tubular pores; common moderately thick clay films 
on peds; very strongly acid (pH 4.8); gradual smooth 
boundary. 

C—55 to 75 inches; strong brown (7.5YR 5/6) silty clay, 
reddish yellow (7.5YR 7/6) dry; weak coarse 
subangular blocky structure; hard, firm, very sticky 
and very plastic; few very fine roots; common fine 
tubular pores; few moderately thick clay films on 
peds; 30 percent soft sandstone fragments; very 
strongly acid (pH 4.8). 


Depth to bedrock is more than 60 inches. The solum 
generally has few rock fragments, but in some areas it 
has as much as 25 percent rock fragments throughout. 

The A horizon has hue of 5YR or 7.5YR, value of 2 or 
3 when moist and 3 or 4 when dry, and chroma of 2 to 4 
when moist or dry. 

The Bt horizon has hue of 2.5YR or 5YH, value of 4 or 
5 when dry, and chroma of 4 to 6 when moist or dry. It is 
silty clay or clay and averages 50 to 60 percent clay. 

The C horizon is silty clay or clay. 


Hummington Series 


The Hummington series consists of moderately deep, 
well drained soils on narrow to broad ridgetops and side 
slopes of uplands. These soils formed in colluvium 
derived dominantly from basic igneous rock. Slopes are 
5 to 75 percent. The mean annual precipitation is about 
85 inches, and the mean annual temperature is about 43 
degrees F. 
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A2—21 to 27 inches; dark grayish brown (10YR 4/2) 
silty clay loam, light gray (10YR 7/2) dry; common 
fine distinct yellowish brown (10YR 5/6) mottles; 
weak fine subangular blocky structure; slightly hard, 
friable, sticky and plastic; few fine roots; many very 
fine tubular pores; medium acid (pH 5.6); clear 
smooth boundary. 

IIB21t—27 to 39 inches; grayish brown (10YR 5/2) clay, 
gray )5۷ 5/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; strong coarse subangular 
blocky structure; firm, extremely hard, very sticky 
and very plastic; few very fine roots; few fine tubular 
pores; common moderately thick clay films on peds; 
slightly acid (pH 6.2); clear smooth boundary. 

IIB22tg—39 to 47 inches; grayish brown (10YR 5/2) silty 
clay, light olive gray )5۷ 6/2) dry; moderate fine 
subangular blocky structure; very hard, very firm, 
very sticky and very plastic; few fine tubular pores; 
common moderately thick clay films on peds; slightly 
acid (pH 6.4); clear smooth boundary. 

۱۱۱۵-47 to 60 inches; dark grayish brown (10YR 4/2) 
silty clay loam, pale olive (5Y 6/3) dry; massive; 
hard, firm, sticky and plastic; few coarse tubular 
pores; slightly acid (pH 6.4). 


Depth to bedrock is more than 60 inches. The 
thickness of the solum ranges from 36 to 60 inches. 
Distinct or prominent mottles are in the IIBt horizon. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 

The A2 horizon, where present, has value of 3 or 4 
when moist and 5 to 7 when dry, and it has chroma of 2 
or 3 when moist. It is silt loam or silty clay loam. 

The 1821ا‎ horizon has hue of 10YR to 5Y, and it has 
value of 4 or 5 when moist and 5 or 6 when dry. It is silty 
clay or clay. 

The HIC horizon has hue of 10YR to SY, value of 4 or 
5 when moist and 5 or 6 when dry, and chroma of 2 to 4 
when moist or dry. It is silt loam, silty clay loam, or clay 
loam. 


Honeygrove Series 


The Honeygrove series consists of deep, well drained 
soils on broad rolling bench tops and side slopes of 
uplands. These soils formed in colluvium derived 
dominantiy from sedimentary, basic igneous, or 
tuffaceous rock. Slopes are 3 to 50 percent. The mean 
annual precipitation is about 75 inches, and the mean 
annual temperature is about 50 degrees F. 

Typical pedon of Honeygrove silty clay loam, 12 to 25 
percent slopes; about 4 miles east of Lacomb; in the 
NE1/4SE1/4SE1/4 of sec. 27, T. 11 5., R. 1 E. 


01-1 inch to 0; layer of needles, leaves, and moss. 
A11—0 to 6 inches; dark reddish brown (5YR 3/2) silty 
clay loam, reddish brown (BYR 4/3) dry; strong very 
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Jory Series 


The Jory series consists of deep, well drained soils on 
low, rolling foothills. These soils formed in colluvium 
derived dominantly from basic igneous and tuffaceous 
rock. Slopes are 2 to 50 percent. The mean annual 
precipitation is about 50 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of Jory silty clay loam, 2 to 12 percent 
slopes; in the SW1/4NW1/4NW1/4 of sec. 7, T. 13 S., 
R. 1E. 


A1—0 to 6 inches; dark reddish brown (5YR 3/3) silty 
clay loam, reddish brown (SYR 4/4) dry; strong very 
fine granular structure parting to strong very fine 
subangular blocky; hard, firm, sticky and plastic; 
common fine roots; many very fine irregular pores; 
medium acid (pH 5.8); clear wavy boundary. 

B1t—6 to 17 inches; dark reddish brown (5YR 3/4) clay, 
reddish brown (5YR 4/4) dry; moderate fine 
subangular blocky structure; hard, firm, sticky and 
very plastic; few fine roots; common very fine 
tubular pores; few thin clay films on peds; strongly 
acid (pH 5.4); gradual smooth boundary. 

B21t—17 to 29 inches; reddish brown (bYR 4/4) clay, 
yellowish red (SYR 4/6) dry; moderate fine and 
medium subangular blocky structure; hard, firm, 
sticky and very plastic; few very fine roots; common 
very fine tubular pores; common moderately thick 
clay films on peds; strongly acid (pH 5.4); gradual 
smooth boundary. 

8221-29 to 46 inches; reddish brown (5YR 4/4) clay, 
yellowish red (SYR 4/6) dry; moderate medium 
subangular blocky structure; hard, firm, very sticky 
and very plastic; few very fine roots; few very fine 
tubular pores; common moderately thick clay films 
on peds; strongly acid (pH 5.4); gradual smooth 
boundary. 

831-46 to 60 inches; yellowish red (BYR 4/6) silty clay, 
yellowish red (BYR 5/6) dry; weak medium and 
coarse subangular blocky structure; hard, firm, very 
Sticky and very plastic; few very fine roots; few very 
fine tubular pores; common moderately thick clay 
films on peds; 5 percent partially weathered siltstone 
fragments; strongly acid (pH 5.4). 


Depth to bedrock is more than 60 inches. 

The A horizon has value of 2 or 3 when moist and 3 or 
4 when dry, and it has chroma of 3 or 4 when moist and 
3 to 6 when dry. 

The B2t horizon has hue of 2.5YR or 5۷۴, and it has 
chroma of 4 to 6 when moist or dry. It is silty clay or clay 
and is 45 to 60 percent clay. 


Linn County Area, Oregon 


Typical pedon of Hummington very gravelly loam, 5 to 
25 percent slopes; in the NW1/4NE1/4SE1/4 of sec. 
24, T. 15 S., R. 1 E. 


O1—1 inch to 0; layer of moss, leaves, and twigs. 

A11—0 to 8 inches; very dark grayish brown (10YR 3/2) 
very gravelly loam, dark grayish brown (10YR 4/2) 
dry; moderate fine granular structure; soft, very 
friable, nonsticky and nonplastic; many very fine and 
fine roots; many very fine irregular pores; 25 percent 
gravel and 10 percent cobbles; strongly acid (pH 
5.4); clear smooth boundary. 

A12—8 to 20 inches; dark brown (10YR 3/3) very cobbly 
loam, brown (10YR 4/3) dry; moderate fine granular 
structure; soft, friable, nonsticky and nonplastic; 
many very fine and fine roots; many very fine 
irregular pores; 30 percent cobbles and 15 percent 
gravel; strongly acid (pH 5.4); gradual wavy 
boundary. 

B21— 20 to 24 inches; dark yellowish brown (10YR 3/4) 
very cobbly loam, brown (10YR 4/3) dry; moderate 
very fine and fine subangular blocky structure; soft, 
friable, nonsticky and nonplastic; common fine roots; 
many very fine irregular pores; 30 percent cobbles 
and 20 percent gravel; strongly acid (pH 5.4); 
gradual wavy boundary. 

B22—24 to 29 inches; dark yellowish brown (10YR 3/4) 
extremely cobbly loam, brown (10YR 5/3) dry; 
moderate fine subangular blocky structure; soft, 
friable, nonsticky and nonplastic; few medium roots; 
many very fine irregular pores; 55 percent cobbles 
and 20 percent gravel; strongly acid (pH 5.2); 
gradual wavy boundary. 

B3—29 to 36 inches; dark yellowish brown (10YR 3/4) 
extremely cobbly loam, brown (10YR 5/3) dry; weak 
coarse subangular blocky structure; soft, friable, 
nonsticky and nonplastic; few medium roots; many 
very fine irregular pores; 55 percent cobbles and 20 
percent gravel; strongly acid (pH 5.2); abrupt 
irregular boundary. 

R—36 inches; basalt. 


Depth to hard bedrock is 20 to 40 inches. The profile 
is 7 to 18 percent clay and 35 to 75 percent rock 
fragments. The umbric epipedon is 20 to 30 inches thick. 

The A horizon has hue of 10YR or 7.5۷۴, value of 2 
or 3 when moist and 3 or 4 when dry, and chroma 2 or 3 
when moist or dry. 

The B horizon has hue of 10۷۴ or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
to 4 when moist or dry. The upper part of the B horizon 
is 35 to 50 percent rock fragments, and the lower part is 
50 to 75 percent rock fragments. The horizon is very 
cobbly loam, extremely cobbly loam, or very gravelly 
loam. 


Soil Survey 


dry. The lower part of the A horizon is silt loam or clay 
loam. 

The B horizon has hue of 10۷۴ or ,5۷۴۔7‎ value of 3 
to 5 when moist and 4 to 6 when dry, and chroma of 3 
or 4 when moist or dry. It is gravelly loam, cobbly loam, 
or clay loam. 


Kilchis Series 


The Kilchis series consists of shallow, well drained or 
excessively drained soils on side slopes of uplands. 
These soils formed in colluvium derived dominantly from 
basic igneous rock. Slopes are 30 to 90 percent. The 
mean annual precipitation is about 75 inches, and the 
mean annual temperature is about 49 degrees F. 

Typical pedon of a Kilchis stony loam in an area of 
Kilchis-Harrington complex, 30 to 60 percent slopes; in 
the NW1/4NW1/4SE1/4 of sec. 6, T. 14 S, R. 2 E. 


01-2 inches to 0; layer of leaves, moss, and twigs. 

A1—0 to 4 inches; dark brown (7.5YR 3/2) stony loam, 
dark brown (7.5YR 4/2) dry; moderate very fine 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine irregular pores; 10 percent gravel, 10 percent 
cobbles, and 10 percent stones; strongly acid (pH 
5.2), abrupt smooth boundary. 

B2—4 to 12 inches; dark brown (7.5YR 3/2) very cobbly 
loam, dark brown (7.5 YR 4/2) dry; moderate very 
fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine tubular pores; 30 percent 
cobbles and 25 percent gravel; medium acid (pH 
5.8); abrupt smooth boundary. 

IIR—12 inches; fractured basalt. 


Depth to hard bedrock is 12 to 20 inches. The profile 
is 18 to 27 percent clay. The textural control section 
averages more than 35 percent rock fragments. The 
umbric epipedon is 7 to 20 inches thick. 

The A horizon has hue of 7.5۷۰۴ or 5YR, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 or 3 
when moist and 2 to 4 when dry. 

The B horizon has hue of 7.5YR or 5YR, value of 2 or 
3 when moist and 3 to 5 when dry, and chroma of 2 to 4 
when moist or dry. It is very cobbly loam, very stony 
loam, or extremely gravelly silt loam. 


Kinney Series 


The Kinney series consists of deep, well drained soils 
in old slump areas, and on broad bench tops, ridgetops, 
and side slopes of uplands. These soils formed in 
volcanic ash mixed with till or with colluvium derived 
dominantly from tuffaceous rock. Slopes are 3 to 70 
percent. The mean annual precipitation is about 75 
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Keel Series 


The Keel series consists of moderately deep, well 
drained soils on broad ridgetops and side slopes of 
uplands. These soils formed in colluvium derived 
dominantly from basic igneous rock with an admixture of 
volcanic ash. Slopes are 2 to 75 percent. The mean 
annual precipitation is about 85 inches, and the mean 
annual temperature is about 43 degrees F. 

Typical pedon of Keel gravelly silt loam, 2 to 25 
percent slopes; about 0.75 mile west of Lost Dog Rock; 
in the SW1/4SE1/4SW1/4 of sec. 17, ۲. 12 5., R. 2 E. 


A11—0 to 5 inches; very dark brown (10YR 2/2) gravelly 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine and very fine granular structure; soft, very 
friable, nonsticky and nonplastic; many fine roots; 
many very fine and fine irregular pores; 10 percent 
concretions and fine gravel and 5 percent cobbles; 
strongly acid (pH 5.2); clear smooth boundary. 

A12—5 to 10 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; weak 
medium subangular blocky structure parting to 
moderate fine subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; many fine 
roots; many very fine tubular pores; 5 percent 
cobbles; strongly acid (pH 5.2); clear smooth 
boundary. 

A3—10 to 15 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; weak fine and medium 
subangular blocky structure; slightly hard, friable, 
nonsticky and slightly plastic; common fine roots; 
many very fine tubular pores; 5 percent cobbles; 
strongly acid (pH 5.2); clear smooth boundary. 

B2—15 to 19 inches; brown (10YR 4/3) clay loam, pale 
brown (10YR 6/3) dry; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; common fine roots; many very 
fine tubular pores; 5 percent gravel and 5 percent 
cobbles; strongly acid (pH 5.1); gradual wavy 
boundary. 

B3—19 to 24 inches; brown (10YR 4/3) cobbly loam, 
pale brown (10YR 6/3) dry; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine roots; 
common fine tubular pores; 10 percent ۷ 
weathered gravel and 20 percent partially weathered 
cobbles; very strongly acid (pH 4.9); abrupt irregular 
boundary. 

Cr—24 inches; fractured, partially weathered andesitic 
breccia. 


Depth to soft bedrock is 20 to 40 inches. Content of 
cobbles commonly increases with depth. The textural 
control section has 5 to 30 percent gravel and cobbles, 
the percentage of which increases as depth increases. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist, and chroma of 2 or 3 when moist or 
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Klickitat Series 


The Klickitat series consists of deep, well drained soils 
on ridgetops and side slopes of uplands. These soils 
formed in cobbly or stony colluvium derived dominantly 
from basic igneous rock. Slopes are 3 to 75 percent. The 
mean annual precipitation is about 75 inches. The mean 
annual temperature is about 49 degrees F. 

Typical pedon of a Klickitat stony loam in an area of 
Harrington-Klickitat complex, 50 to 75 percent south 
slopes; in the SW1/4SW1/4SW1/4 of sec. 21, T. 11 S., 
R.2E. 


O1—41 inch to 0; layer of needles, twigs, leaves, and 
moss. 

A1—0 to 9 inches; dark reddish brown (BYR 3/2) stony 
loam, reddish brown (5YR 5/3) dry; moderate fine 
granular structure; hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
irregular pores; 15 percent stones, 15 percent 
gravel, and 5 percent cobbies; strongly acid (pH 
5.2); clear smooth boundary. 

B2—9 to 20 inches; dark reddish brown (5YR 3/3) very 
cobbly clay loam, reddish brown (5YR 5/4) dry; 
weak fine subangular blocky structure; hard, friable, 
sticky and plastic; many very fine roots; many very 
fine tubular pores; 20 percent cobbles, 20 percent 
gravel, and 10 percent stones; strongly acid (pH 
5.4); clear smooth boundary. 

C—20 to 56 inches; dark reddish brown (5YR 3/4) very 
cobbly loam, reddish brown (5YR 5/4) dry; massive; 
hard, friable, slightly sticky and slightly plastic; 
common very fine and fine roots; common fine 
tubular pores; 35 percent cobbles, 15 percent 
gravel, and 5 percent stones; strongly acid (pH 5.4); 
clear wavy boundary. 

IIR—56 inches; fractured basalt. 


Depth to hard bedrock is 40 to 60 inches. Thickness 
of the solum is 20 to 40 inches. The A horizon has 15 to 
50 percent gravel and cobbles. The B horizon has 35 to 
70 percent gravel and cobbles, and the percentage 
increases as depth increases. The umbric epipedon is 10 
to 20 inches thick. 

The A horizon has hue of 7.5YR or 5YR, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 or 3 
when moist and 3 or 4 when dry. 

The B horizon has value of 3 or 4 when moist and 4 to 
6 when dry, and it has chroma of 3 to 6 when moist or 
dry. It is very gravelly, very cobbly, or extremely cobbly 
clay foam. It is 27 to 33 percent clay. 

The C horizon has hue of 7.5YR or 5YR, value of 3 or 
4 when moist and 5 or 6 when dry, and chroma of 4 to 6 
when moist or dry. It is very cobbly loam or extremely 
cobbly loam. 


Linn County Area, Oregon 


inches, and the mean annual temperature is about 48 
degrees F. 

Typical pedon of Kinney cobbly loam, 20 to 50 percent 
north slopes; in the SW1/4NE1/4NW1/4 of sec. 2, T. 11 
5, 8.25. 


01-2 inches to 0; layer of leaves, stems, and twigs. 

A1—0 to 7 inches; dark brown (10YR 3/3) cobbly loam, 
brown (10YR 5/3) dry; moderate fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
irregular pores; 20 percent cobbles and 10 percent 
gravel; strongly acid (pH 5.2); clear smooth 
boundary. 

A3—7 to 15 inches; dark brown (10YR 3/3) cobbly loam, 
brown (10YR 5/3) dry; moderate fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
pores; 20 percent cobbles and 5 percent gravel; 
strongly acid (pH 5.2); clear smooth boundary. 

B21—15 to 27 inches; dark yellowish brown (10YR 3/4) 
cobbly clay loam, yellowish brown (10YR 5/4) dry; 
moderate fine subangular blocky structure parting to 
moderate fine granular; hard, firm, sticky and plastic; 
many very fine roots; many very fine tubular pores; 
20 percent cobbles and 10 percent gravel; very 
strongly acid (pH 4.8); clear smooth boundary. 

822-27 to 35 inches; dark yellowish brown (10YR 4/4) 
cobbly clay loam, yellowish brown (10 YR 5/4) dry; 
moderate medium subangular blocky structure 
parting to moderate fine granular; hard, friable, 
sticky and plastic; common fine roots; many fine 
tubular pores; 30 percent cobbles; very strongly acid 
(pH 4.8); clear wavy boundary. 

C1—35 to 55 inches; dark yellowish brown (10YR 4/4) 
very cobbly loam, yellowish brown (10YR 5/4) dry; 
weak medium subangular blocky structure; hard, 
friable, sticky and plastic; few fine roots; common 
fine tubular pores; 45 percent cobbles; very strongly 
acid (pH 4.8); clear wavy boundary. 

Cr—55 inches; weathered rhyolite. 


Depth to soft bedrock is 40 to 60 inches. The 10- to 
40-inch textural control section averages 25 to 35 
percent coarse fragments and 22 to 30 percent clay. 
The umbric epipedon is 10 to 20 inches thick. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma of 3 
or 4 when moist or dry. It is cobbly clay loam or cobbly 
loam. 

The C horizon is very cobbly loam or cobbly loam. 


Soil Survey 


The A horizon has hue of 10YR or ,5۷۴۔7‎ value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 10۷۴ or 7.5YR. When moist 
it has value of 3 to a depth of 20 inches or more and 3 
or 4 below this depth, and when dry it has value of 4 or 
5. It has chroma of 2 or 3 when moist and 3 or 4 when 
dry. It is silty clay loam that is more than 35 percent clay 
or is silty clay. 


Malabon Variant 


The Malabon Variant consists of deep, well drained 
soils on stream terraces. These soils formed in mixed 
alluvium that is high in content of ash and is derived 
from various kinds of rock. Slopes are 0 to 3 percent. 
The mean annual precipitation is about 50 inches, and 
the mean annual temperature is about 52 degrees F. 

Typical pedon of Malabon Variant loam; 0.5 mile 
northwest of Lyons School; in the SE1/4SW1/4SE1/4 of 
sec. 13, T. 9 S., R. 1 E. 


01-2 inches to 0; layer of leaves, twigs, moss, and 
needles. 

A11—0 to 7 inches; black (10YR 2/1) loam, dark grayish 
brown (10YR 4/2) dry; weak very fine granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine irregular 
pores; medium acid (pH 6.0); abrupt smooth 
boundary. 

A12—7 to 14 inches; black (10YR 2/1) loam, dark 
grayish brown (10YH 4/2) dry; moderate very fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; medium acid 
(pH 5.8); clear smooth boundary. 

B21—14 to 27 inches; very dark grayish brown (10YR 
3/2) sandy loam, dark grayish brown (10YR 4/2) 
dry; weak very fine subangular blocky structure; soft, 
very friable, nonsticky and nonplastic; common very 
fine roots; common very fine irregular pores; medium 
acid (pH 5.6); gradual smooth boundary. 

B22—27 to 40 inches; very dark grayish brown (10YR 
3/2) sandy loam, brown (10YR 5/3) dry; weak fine 
and very fine subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; few very fine and 
fine roots; common very fine irregular pores; medium 
acid (pH 5.6); gradual smooth boundary. 

823-40 to 55 inches; dark brown (10YR 3/3) sandy 
loam, brown (10YR 5/3) dry; weak medium 
subangular blocky structure; soft, very friable, 
nonsticky and nonplastic; few fine and medium 
roots; common very fine and fine irregular pores; 5 
percent gravel; strongly acid (pH 5.4); gradual 
smooth boundary. 

ዘር--55 to 60 inches; dark brown (10YR 3/3) very 
gravelly sandy loam, pale brown (10YR 6/3) dry; 
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Malabon Series 


The Malabon series consists of deep, well drained 
Soils in slightly convex areas on low alluvia! stream 
terraces. These soils formed in silty and clayey alluvium 
derived from various kinds of rock. Slopes are 0 to 3 
percent. The mean annual precipitation is about 45 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Malabon silty clay loam; on the 
Estergard farm; in the SW1/4NE1/4SW1/4 of sec. 19, T. 
15S, R. 3 W. 


Ap 一 0 to 7 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10 YR 5/2) dry; 
moderate very fine subangular blocky structure; 
hard, friable, sticky and plastic; many very fine roots; 
many very fine tubular pores; medium acid (pH 5.6); 
abrupt smooth boundary. 

A1—7 to 17 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; 
moderate fine and very fine subangular blocky 
structure; hard, firm, sticky and plastic; many very 
fine roots; many very fine tubular pores; medium 
acid (pH 5.6); clear smooth boundary. 

B21t—17 to 27 inches; dark brown (10 YR 3/3) silty clay, 
brown (10YR 5/3) dry; moderate subangular blocky 
structure; hard, firm, sticky and plastic; common very 
fine roots; many very fine tubular pores; many thick 
very dark grayish brown (10YR 3/2) clay films in 
pores and on peds; slightly acid (pH 6.1); clear wavy 
boundary. 

B22t—27 to 40 inches; brown (10YR 4/3) silty clay, 
brown (10YR 5/3) dry; moderate fine and medium 
subangular blocky structure; hard, firm, sticky and 
plastic; common very fine roots; many very fine 
tubular pores; many thick very dark grayish brown 
(10YR 3/2) clay films in pores and on peds; slightly 
acid (pH 6.2); clear wavy boundary. 

823-40 to 49 inches; dark brown (10YR 3/3) silty clay, 
brown (10YR 4/3) dry; moderate medium 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; common very fine and fine 
roots; common very fine tubular pores; many thick 
brown (7.5YR 4/2) clay films in pores; slightly acid 
(pH 6.2); clear wavy boundary. 

B3t—49 to 60 inches; dark brown (10YR 3/3) silty clay, 
brown (10YR 4/3) dry; weak medium subangular 
blocky structure; very hard, firm, very sticky and very 
plastic; few fine roots; common fine tubular pores; 
many thick strong brown (7.5 YR 4/6) clay films in 
pores; slightly acid (pH 6.2). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 20 to 30 inches thick. The profile is as much 
as 15 percent gravel in some areas. 
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cobbles, 20 percent gravel, and 15 percent stones; 
common thin dark yellowish brown (10YR 3/4) clay 
films on peds; neutral (pH 6.6); clear wavy boundary. 
B3t—30 to 37 inches; brown (10YR 4/3) extremely 
cobbly clay, pale brown (10YR 6/3) dry; few distinct 
faint light gray (10YR 7/1) mottles; weak fine 
subangular blocky structure; hard, friable, sticky and 
plastic; few very fine roots; many very fine tubular 
pores; 40 percent gravel and 30 percent cobbles; 
common thin dark yellowish brown (10YR 4/3) clay 
films on peds; neutral (pH 6.6); clear wavy boundary. 
C— 37 to 60 inches; variegated brown and dark grayish 
brown (10YR 4/3, 4/2) extremely cobbly clay, pale 
brown and light brownish gray (10YR 6/3, 6/2) dry; 
massive; hard, friable, sticky and plastic; few very 
fine roots; common very fine tubular pores; 45 
percent gravel and 30 percent cobbles, partíally 
weathered and unweathered; neutral (pH 6.6). 


Depth to bedrock is more than 60 inches. 

The ۸ horizon has value of 2 or 3 when moist, and it 
has chroma of 1 or 2 when moist or dry. It has 15 to 35 
percent rock fragments. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma of 2 
to 4 when moist or dry. Below a depth of 20 inches, the 
horizon has value of 6 when dry and chroma of 4. It is 
very cobbly, extremely cobbly, or very gravelly clay. It 
has 35 to 80 percent rock fragments. 


McAlpin Series 


The McAlpin series consists of deep, moderately well 
drained soils on undulating low alluvial terraces in valleys 
of tributaries to the Willamette River. These soils formed 
in fine textured alluvium derived from various kinds of 
rock. Slopes are 3 to 6 percent. The mean annual 
precipitation is about 50 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of McAlpin silty clay loam, 3 to 6 
percent slopes; about 0.5 mile east of Holley; in the 
SE1/4NW1/4SW1/4 of sec. 14, T. 14 S., R. 1 W. 


A11—0 to 8 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 4/2) dry; moderate very fine 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine irregular pores; few fine and medium reddish 
brown (5YR 4/4) iron concretions; strongly acid (pH 
5.5); clear smooth boundary. 

A12—8 to 14 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 4/2) dry; moderate fine 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine and fine roots; many very fine 
and fine tubular pores; common fine and medium 
reddish brown (5YR 4/4) iron concretions; medium 
acid (pH 5.6); clear smooth boundary. 
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massive; soft, very friable, nonsticky and nonplastic; 
common very fine irregular pores; 30 percent gravel 
and 15 percent cobbles; strongly acid (pH 5.2). 


Depth to bedrock is more than 60 inches. The solum 
is 0 to 10 percent gravel. Depth to the IIC horizon ranges 
from 40 to 60 inches. 

The A horizon has hue of 10۷۴ or 7.5YR, value of 2 
or 3 when moist and 3 or 4 when dry, and chroma of 1 
or 2 when moist or dry. 

The B horizon has hue of 10YR or 7.5YR, value of 2 
to 4 when moist and 3 to 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The JIC horizon has value of 3 to 6 when moist or dry, 
and it has chroma of 3 or 4 when moist or dry. It is very 
gravelly sandy loam, extremely gravelly sandy loam, or 
extremely gravelly loamy sand. 


Marcola Series 


The Marcola series consists of deep, moderately well 
drained soils on fans at the mouth of steep canyons. 
These soils formed in alluvium and colluvium derived 
dominantly from sedimentary and voicanic rock. Slopes 
are 2 to 7 percent. The mean annual precipitation is 
about 50 inches, and the mean annual temperature is 
about 53 degrees F. 

Typical pedon of Marcola cobbly silty clay loam, 2 to 7 
percent slopes; in the SW1/4SW1/4SE1/4 of sec. 1, T. 
15S, R. 3 W. 


A1—0 to 5 inches; very dark brown (10YR 3/2) cobbly 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
moderate fine subangular blocky structure; hard, 
friable, sticky and plastic; many very fine and fine 
roots; many very fine tubular pores; 15 percent 
cobbles and 15 percent gravel; slightly acid (pH 6.4); 
clear smooth boundary. 

A3—5 to 12 inches; very dark brown (10YR 3/2) cobbly 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
strong medium subangular blocky structure; hard, 
friable, sticky and plastic; common very fine and fine 
roots; many very fine tubular pores; 15 percent 
cobbles and 15 percent gravel; slightly acid (pH 6.4); 
abrupt wavy boundary. 

B21t—12 to 21 inches; dark brown (10YR 3/3) very 
cobbly clay, brown (10 YR 5/3) dry; moderate fine 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; many very fíne and fine 
roots; many very fine tubular pores; 30 percent 
gravel and 25 percent cobbles; few thin dark 
yellowish brown (10YR 3/4) clay films on peds; 
neutral (pH 6.6); gradual smooth boundary. 

B22t—21 to 30 inches; dark yellowish brown (10YR 3/4) 
very cobbly clay, yellowish brown (10YR 5/4) dry; 
moderate fine subangular blocky structure; very 
hard, firm, very sticky and very plastic; few very fine 
roots; many very fine tubular pores; 20 percent 
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plastic; many fine roots; common medium and 
coarse tubular pores; few fine and medium iron 
concretions; medium acid (pH 5.8); gradual ۷ 
boundary. 

B1—19 to 28 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; few fine faint dark 
yellowish brown (10YR 4/4) mottles; weak fine 
subangular blocky structure; hard, firm, sticky and 
plastic; common fine roots; common medium and 
coarse tubular pores; few fine and medium iron 
concretions; medium acid (pH 5.8); gradual smooth 
boundary. 

B2—28 to 44 inches; dark grayish brown (10YR 4/2) 
silty clay loam, light brownish gray (10YR 6/2) dry; 
many fine and medium distinct dark reddish brown 
(SYR 3/3) mottles; weak medium subangular blocky 
Structure; hard, firm, sticky and plastic; few fine 
roots; common fine tubular pores; common thick 
dark coatings in root channels and wormholes; 
common medium iron concretions; medium acid (pH 
6.0); clear smooth boundary. 

C1—44 to 60 inches; dark grayish brown (10YR 4/2) 
silty clay loam, light brownish gray (10YR 6/2) dry; 
many medium and coarse distinct yellowish red 
6۷۴ 5/6) mottles; massive; hard, firm, sticky and 
plastic; few fine tubular pores; common medium iron 
concretions; medium acid (pH 6.0). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 20 to 40 inches thick. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist, and chroma of 2 or 3 when moist or 
dry. 
The B horizon has hue of 10YR or 7.5YR, value of 2 
to 4 when moist and 4 to 6 when dry, and chroma of 2 
to 4 when moist or dry. It is silty clay loam, clay loam, or 
silt loam and has less than 15 percent sand that is 
coarser than very fine sand. It has 25 to 35 percent clay. 


McDuff Series 


The McDuff series consists of moderately deep, well 
drained soils on side slopes of uplands. These soils 
formed in fine textured colluvium derived dominantly 
from tuffaceous and sedimentary rock. Slopes are 25 to 
75 percent. The mean annual precipitation is about 75 
inches. The mean annual temperature is about 50 
degrees F. 

Typical pedon of McDuff silty clay loam, 25 to 50 
percent slopes; on the south-facing foot slopes of Moss 
Butte; in SE1/4NE1/4NE1/4 of sec. 3, T. 14 S., R. 2 E. 


Q1—1 inch to 0; layer of needles, leaves, ferns, and 
twigs. 

A1—0 to 7 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 4/2) dry; strong very fine 
granular structure; hard, friable, sticky and plastic; 
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B1—14 to 25 inches; dark reddish brown (5YR 3/3) silty 
clay loam, reddish brown (SYR 4/3) dry; moderate 
fine subangular blocky structure; hard, friable, sticky 
and plastic; common very fine roots; many very fine 
tubular pores; common fine and medium reddish 
brown (5YR 4/4) iron concretions; medium acid (pH 
6.0); clear smooth boundary. 

821-25 to 37 inches; reddish brown (5YR 4/3) silty 
clay, reddish brown (5YR 5/3) dry; few fine faint 
dark reddish gray (5YR 4/2) and reddish brown 
(BYR 4/4) mottles; moderate medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
very fine roots; many very fine and fine tubular 
pores; common fine reddish brown (SYR 4/4) iron 
concretions; medium acid (pH 5.9); gradual smooth 
boundary. 

822-37 to 60 inches; reddish brown (5YR 4/4) silty 
clay, reddish brown (SYR 5/4) dry; common fine and 
medium faint reddish brown (5YR 4/3) mottles; 
moderate medium subangular blocky structure; hard, 
firm, very sticky and very plastic; few very fine roots; 
many very fine and fine tubular pores; common fine 
and medium reddish brown (BYR 4/4) iron 
concretions; medium acid (pH 5.9). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 20 to 30 inches thick. Mottles that have 
chroma of 2 or less are at a depth of 20 to 40 inches. 

The A horizon has hue of 10YR to 5YR, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 to 4 
when moist or dry. 

The B horizon has hue of 7.5YR or 5YR, value of 3 or 
4 when moist and 4 to 6 when dry, and chroma of 2 to 4 
when moist or dry. It is silty clay or clay. 


McBee Series 


The McBee series consists of deep, moderately well 
drained soils on nearly level to gently undulating flood 
plains. These soils formed in moderately fine textured 
recent alluvium derived from various kinds of rock. 
Slopes are 0 to 3 percent. The mean annual precipitation 
is about 45 inches, and the mean annual temperature is 
about 53 degrees F. 

Typical pedon of McBee silty clay loam; east of 
Highway 5; in the SE1/4NW1/4NE1/4 of sec. 21, T. 13 
S,R. 3W. 


Ap 一 0 to 10 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine roots; 
common fine irregular pores; few fine and medium 
iron concretions; medium acid (pH 5.8); gradual 
smooth boundary. 

A1—10 to 19 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; hard, firm, sticky and 
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percent. The mean annual precipitation is about 5 
inches, and the mean annual temperature is about 48 
degrees F. 

Typical pedon of Minniece silty clay loam, 0 to 8 
percent slopes; in the SW1/4NE1/4SW1/4 of sec. 27, T. 
12 S., R. 1 E. 


ዕ1--1 inch to 0; layer of leaves, twigs, and moss. 

A1—0 to 3 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; strong medium 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine irregular pores; medium acid (pH 5.6); clear 
smooth boundary. 

A3—3 to 10 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; many very fine roots; many very fine tubular 
pores; medium acid (pH 5.6); clear smooth 
boundary. 

B21tg—10 to 20 inches; dark gray (10YR 4/1) silty clay, 
gray (10YR 6/1) dry; common fine faint dark brown 
(10YR 4/3) mottles; moderate medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
fine and coarse roots; many fine tubular pores; few 
thin clay films on peds; medium acid (pH 5.6); 
diffuse smooth boundary. 

B22tg—20 to 28 inches; gray (10YR 5/1) silty clay, light 
gray (10YR 6/1) dry; common medium distinct 
brown (7.5 YR 4/4) mottles; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; few fine roots; few fine tubular pores; few 
thin clay films on peds; medium acid (pH 5.6); abrupt 
smooth boundary. 

B3g—28 to 36 inches; grayish brown (10YR 5/2) silty 
clay, light gray (10YR 7/2) dry; common medium 
distinct yellowish brown (10YR 5/8) mottles; weak 
medium subangular blocky structure; hard, firm, 
Sticky and plastic; few fine roots; few fine tubular 
pores; medium acid (pH 5.6); abrupt smooth 
boundary. 

010-36 to 48 inches; gray (10YR 5/1) silty clay loam, 
light gray (10YR 7/1) dry; common coarse distinct 
dark yellowish brown (10YR 4/4) mottles; massive; 
very hard, firm, sticky and plastic; few fine tubular 
pores; medium acid (pH 5.6); abrupt smooth 
boundary. 

C2g—48 to 65 inches; gray (10YR 6/1) silty clay loam, 
light gray (10YR 7/1) dry; few fine distinct yellowish 
brown (10YR 5/4) mottles; massive; very hard, firm, 
Sticky and plastic; medium acid (pH 5.6). 


Depth to bedrock is more than 60 inches. The solum 
commonly does not have rock fragments, but in some 
areas it has as much as 5 percent gravel and cobbles. 
The umbric epipedon is 10 to 15 inches thick. The B and 
C horizons have distinct or prominent mottles. 
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many fine and medium roots; many very fine 
irregular pores; 10 percent fine iron concretions 2 to 
5 millimeters in diameter; strongly acid (pH 5.2); 
clear wavy boundary. 

B1t—7 to 15 inches; dark brown (7.5YR 3/2) clay, brown 
(7.5YR 4/4) dry; moderate fine and medium 
subangular blocky structure; hard, very firm, very 
sticky and very plastic; many fine and medium roots; 
many very fine tubular pores; few thin dark brown 
(7.5YR 3/2) clay films on faces of peds; very 
strongly acid (pH 5.0); clear wavy boundary. 

B21t—15 to 24 inches; dark brown (7.5YR 3/4) clay, 
brown (7.5YR 5/4) dry; moderate fine and medium 
subangular blocky structure; very hard, very firm, 
very sticky and very plastic; common medium roots; 
common very fine tubular pores; common 
moderately thick dark reddish brown (5YR 3/3) clay 
films on peds; 5 percent soft strong brown (7.5YR 
5/8) siltstone fragments; very strongly acid (pH 5.0); 
clear wavy boundary. 

B221—24 to 32 inches; dark brown (7.5YR 3/4) clay, 
brown (7.5YR 5/4) dry; moderate medium 
subangular blocky structure; very hard, very firm, 
very sticky and very plastic; common fine and 
medium roots; common very fine tubular pores; 
many moderately thick dark reddish brown (5YR 
3/3) clay films on peds; 5 percent soft strong brown 
(7.5YR 5/8) siltstone fragments; very strongly acid 
(pH 4.8); clear wavy boundary. 

B3t—32 to 36 inches; strong brown (7.5YR 4/6) silty 
clay, strong brown (7.5 YR 5/6) dry; weak medium 
subangular blocky structure; hard, firm, very sticky 
and very plastic; common medium roots; few very 
fine tubular pores; few moderately thick dark reddish 
brown (5YR 3/3) clay films on peds; 40 percent soft 
light brown (7.5YR 6/4) tuffaceous siltstone 
fragments; very strongly acid (pH 4.8); abrupt wavy 
boundary. 

Cr—36 inches; weathered tuffaceous siltstone; dark 
reddish brown (5YR 3/4) coatings on fragments. 


Depth to soft bedrock is 20 to 40 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The Bt horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma of 3 
to 6 when motst or dry. It is silty clay or clay and is 40 to 
60 percent clay. The upper part is 0 to 20 percent soft 
rock fragments, and the lower part is 20 to 50 percent. 


Minniece Series 


The Minniece series consists of deep, somewhat 
poorly drained to poorly drained soils in narrow 
drainageways and depressional areas of uplands. These 
soils formed in colluvium and alluvium derived 
dominantly from basic igneous rock. Slopes are 0 to 8 
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Depth to bedrock is more than 60 inches. Thickness of 
the solum is 40 to 60 inches. The umbric epipedon is 15 
to 20 inches thick. The content of partially weathered 
rock fragments ranges from a few in the upper part of 
the solum to 35 percent in the lower part. 

The A horizon has hue of 10YR or 75۷۴, value of 2 
or 3 when moist and 3 to 5 when dry, and chroma of 2 
or 3 when moist or dry. It is 15 to 35 percent fine gravel. 

The B horizon has hue of 10YR or 7.5YR, and it has 
chroma of 3 or 4 when moist or dry. It is silty clay loam, 
clay loam, or silty clay and is 35 to 45 percent clay. 


Mulkey Series 


The Mulkey series consists of moderately deep, well 
drained soils on side slopes of uplands. These soils 
formed in colluvium derived dominantly from basic 
igneous rock. Slopes are 25 to 50 percent. The mean 
annual precipitation is about 95 inches, and the mean 
annual temperature is about 44 degrees F. 

Typical pedon of Mulkey loam, 25 to 50 percent 
slopes; in the NE1/4SE1/4NE1/4 of sec. 30, T. 14 S., 
R. 3 E. 


A11—0 to 8 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; strong very fine 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine roots and few 
medium roots; many very fine irregular pores; 10 
percent gravel; very strongly acid (pH 4.9); clear 
wavy boundary. 

A12—8 to 19 inches; very dark grayish brown (10YR 
3/2) gravelly loam, grayish brown (10YR 5/2) dry; 
moderate fine and medium subangular blocky 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; few very fine and medium roots; 
common very fine tubular pores; 15 percent gravel 
and 5 percent cobbles; very strongly acid (pH 5.0); 
clear wavy boundary. 

B2—19 to 31 inches; dark brown (10YR 3/3) cobbly 
loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; few 
very fine and fine roots; common very fine tubular 
pores; 15 percent gravel and 10 percent cobbles; 
strongly acid (pH 5.4); abrupt wavy boundary. 

IIR—31 inches; basalt. 


Depth to hard bedrock is 20 to 40 inches. 

The A horizon has hue of 10YR to 5۷۴, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 or 3 
when moist or dry. The upper part is 0 to 10 percent 
coarse fragments, and the lower part is 15 to 30 percent 
coarse fragments. 

The B horizon has hue of 10YR to 5YR, and it has 
value of 2 or 3 when moist and 4 or 5 when dry. The 
horizon has chroma of 2 or 3 to a depth of 20 inches 
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The A horizon has hue of 10YR or 7.5 YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 1 
or 2 when moist or dry. 

The Bg horizon has hue of 10YR to 5Y, value of 4 or 5 
when moist and 6 or 7 when dry, and chroma of 1 or 2 
when moist or dry. It is silty clay or clay. 

The Cg horizon is clay, silty clay loam, or clay loam. 


Moe Series 


The Moe series consists of deep, well drained soils on 
broad bench tops and side slopes of uplands. These 
Soils formed in colluvium derived dominantly from tuff 
and breccia. Slopes are 3 to 75 percent. The mean 
annual precipitation is about 80 inches, and the mean 
annual temperature is about 44 degrees F. 

Typical pedon of Moe gravelly loam, 3 to 25 percent 
slopes; about 1.5 miles northeast of Swamp Mountain; in 
the NW1/4SE1/4 of sec. 22, T. 14S, R. 3 E. 


01-1 inch to 0; layer of needles, twigs, and leaves. 

A11—0 to 9 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, grayish brown (10YR 5/2) dry; 
moderate very fine granular structure; very friable, 
slightly hard, slightly sticky and slightly plastic; many 
fine and medium roots; many very fine irregular 
pores; 20 percent gravel 2 to 5 millimeters in 
diameter; very strongly acid (pH 5.0); clear wavy 
boundary. 

A12—9 to 15 inches; very dark brown (10YR 3/3) 
gravelly loam, brown (10 YR 5/3) dry; moderate very 
fine granular structure; slightly hard, very friable, 
slightly sticky and slightly plastic; common medium 
and coarse roots; many fine irregular pores; 25 
percent gravel 2 to 5 millimeters in diameter; very 
strongly acid (pH 4.8); clear wavy boundary. 

B21—15 to 24 inches; dark brown (10YR 4/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; hard, firm, very sticky 
and very plastic; common medium and coarse roots; 
common very fine tubular pores; few faint dark 
yellowish brown (10YR 3/4) coatings on peds; very 
strongly acid (pH 4.8); gradual wavy boundary. 

B22—24 to 41 inches; dark yellowish brown (10YR 4/4) 
silty clay, yellowish brown (10YR 5/4) dry; moderate 
fine and medium subangular blocky structure; hard, 
firm, very sticky and very plastic; few coarse roots; 
common very fine tubular pores; very strongly acid 
(pH 4.8); gradual smooth boundary. 

B3—41 to 61 inches; dark brown (7.5YR 4/4) silty clay, 
brown (7.5YR 5/4) dry; common medium faint 
yellowish brown (10YR 5/6) mottles; weak coarse 
subangular blocky structure; hard, firm, very sticky 
and very plastic; few fine and medium roots; 
common very fine tubular pores; few fine black 
(10YR 2/1) stains; few partially weathered siltstone 
fragments 10 to 50 millimeters in diameter; very 
strongly acid (pH 4.6). 


209 


Newberg Series 


The Newberg series consists of deep, somewhat 
excessively drained soils on flood plains. These soils 
formed in recent alluvium derived from various kinds of 
rock. Slopes are 0 to 3 percent. The mean annual 
precipitation is about 45 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of Newberg fine sandy loam; 5 miles 
north of Albany; 300 feet west of Interstate Highway 5; in 
the SE1/4SE1/4 of sec. 4, T. 10 S., R. 3 W. 


Ap 一 0 to 7 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 4/3) dry; moderate fine granular 
Structure; soft, very friable, nonsticky and nonplastic; 
few fine roots; many fine irregular pores; medium 
acid (pH 6.0); clear smooth boundary. 

AC—7 to 19 inches; dark brown (10YR 3/3) fine sandy 
loam, dark yellowish brown (10YR 4/4) dry; weak 
fine subangular blocky structure; soft, very friable, 
nonsticky and nonplastic; few fine roots; many fine 
irregular pores; medium acid (pH 5.8); clear smooth 
boundary. 

C1—19 to 28 inches; brown (10YR 4/3) coarse sandy 
loam, pale brown (10 YR 6/3) dry; massive; soft, 
friable, nonsticky and nonplastic; few fine roots; 
many fine irregular pores; medium acid (pH 5.8); 
clear smooth boundary. 

C2—28 to 48 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, pale brown (10YR 6/3) and light 
brownish gray (10YR 6/2) dry; single grain; loose, 
nonsticky and nonplastic; many very fine irregular 
pores; medium acid (pH 5.8); gradual smooth 
boundary. 

C3—48 to 64 inches; dark grayish brown (10YR 4/2) 
loamy sand, light brownish gray (10YR 6/2) dry; 
single grain; loose, nonsticky and nonplastic; many 
very fine irregular pores; medium acid (pH 6.0). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 10 to 20 inches thick. The content of coarse 
fragments ranges from ٥ to 15 percent throughout. 

The upper 10 inches of the A horizon has value of 2 
or 3 when moist and 4 or 5 when dry, and it has chroma 
of 2 or 3 when moist. The lower part has hue of 10YR or 
7.5 YR, value of 3 or 4 when moist and 4 to 6 when dry, 
and chroma of 3 or 4 when moist or dry. 

The upper part of the C horizon is sandy loam, fine 
sandy loam, or coarse sandy loam, and the lower part is 
loamy sand, loamy fine sand, or fine sand. 


Ochrepts 


Ochrepts are well drained and moderately well drained 
Soils on long, narrow escarpments along small streams 
dissecting terraces adjacent to the bottom lands and 
flood plains of major streams and rivers. These soils 
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and 3 or 4 below this depth. It is cobbly loam or cobbly 
sandy loam and is 20 to 35 percent coarse fragments. 


Nekia Series 


The Nekia series consists of moderately deep, well 
drained soils on foothills adjacent to terraces of the 
Willamette Valley. These soils formed in colluvium 
derived dominantly from basic igneous or tuffaceous 
rock. Slopes are 2 to 50 percent. The mean annual 
precipitation is about 50 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of Nekia silty clay loam, 12 to 20 
percent slopes; about 1 mile southwest of Crawfordsville, 
on Courtney Road; in the SW1/4SW1/4SE1/4 of sec. 
13, T. 14 S, R. 2W. 


A11—0 to 7 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 4/2) dry; moderate very fine 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine irregular pores; 5 percent basalt gravel; medium 
acid (pH 5.6); clear smooth boundary. 

A12—7 to 10 inches; dark reddish brown (5YR 3/3) silty 
clay loam, reddish brown (5YR 4/3) dry; moderate 
very fine subangular blocky structure; slightly hard, 
friable, sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; 5 percent basalt 
gravel; medium acid (pH 5.6); clear smooth 
boundary. 

B21t—10 to 16 inches; dark reddish brown (5YR 3/4) 
clay, reddish brown (5YR 4/4) dry; moderate fine 
subangular blocky structure; hard, firm, sticky and 
plastic; common fine roots; many very fine and fine 
tubular pores; 10 percent basalt gravel; few thin 
yellowish red (BYR 4/6) clay films on faces of peds; 
strongly acid (pH 5.4 ) gradual smooth boundary. 

B221—16 to 29 inches; dark reddish brown (5YR 4/3) 
clay, reddish brown (5YR 4/4) dry; moderate 
medium subangular blocky structure; hard, firm, very 
sticky and very plastic; common fine roots; common 
very fine and fine tubular pores; 10 percent basalt 
gravel; few moderately thick yellowish red (5YR 4/6) 
clay films on faces of peds; strongly acid (pH 5.4); 
clear wavy boundary. 

IIR—29 inches; fractured basalt. 


Depth to hard bedrock is 20 to 40 inches. 

The A horizon has hue of 7.5YR or 5YR, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 or 3 
when moist or dry. 

The B horizon has hue of 5YR or 2.5YR, value of 3 or 
4 when moist and 4 or 5 when dry, and chroma of 3 or 4 
when moist and 3 to 6 when dry. It is silty clay, clay, or 
gravelly clay and averages 40 to 50 percent clay. It has 
0 to 35 percent rock fragments. 
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of 3 or 4 when moist or dry. It is loam, silt loam, clay 
loam, or silty clay loam and has 0 to 65 percent coarse 
fragments. 

The C horizon has 0 to 65 percent coarse fragments. 


Orthents 


Orthents are well drained and moderately well drained 
soils on foothills and uplands. These soils formed in 
mixed colluvium. Slopes are 5 to 70 percent. The mean 
annual precipitation is about 90 inches. The mean 
annual temperature is about 48 degrees F. 

Reference pedon of Orthents in an area of Rock 
outcrop-Orthents complex, steep; in the 
NW1/4SW1/4SW1/4 of sec. 20, T. 12 S., R. 2 W. 


A11—0 to 4 inches; dark brown (10YR 3/3) gravelly 
loam, dark yellowish brown (10YR 3/4) dry; strong 
very fine and fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine irregular pores; 20 percent 
gravel; medium acid (pH 5.6); clear smooth 
boundary. 

A12—4 to 13 inches; dark yellowish brown (10YR 4/4) 
gravelly sandy loam, yellowish brown (10YR 5/4) 
dry; moderate very fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots and few fine roots; 
common very fine and fine irregular pores; 30 
percent gravel; medium acid (pH 5.6); abrupt smooth 
boundary. 

IICr—13 inches; fractured basalt. 


Depth to hard or soft bedrock is 5 to 60 inches or 
more. These soils are loam to sandy loam and have 0 to 
75 percent gravel, cobbles, and stones. They are usually 
moist, but they are dry for 20 to 60 consecutive days 
between depths of 8 and 35 inches. 

The A horizon has hue of 10YR, 7.5YH, or 5YR, value 
of 2 to 5 when moist or dry, and chroma of 2 to 6 when 
moist or dry. 


Panther Series 


The Panther series consists of deep, poorly drained 
soils in drainageways and on concave slopes of low 
foothills. These soils formed in colluvium derived 
dominantly from sedimentary rock. Slopes are 2 to 12 
percent. The mean annual precipitation is about 50 
inches. The mean annual temperature is about 53 
degrees F. 

Typical pedon of Panther silty clay loam, 2 to 12 
percent slopes; 2 miles northwest of Crawfordsville; in 
the NW1/4SE1/4SE1/4 of sec. 2, T. 14 S., R. 2W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silty clay loam, dark 
gray (10 YR 4/1) dry; strong medium subangular 
blocky structure; hard, firm, sticky and plastic; 
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formed in stratified loamy, and gravelly alluvium. Slopes 
are 20 to 60 percent. The mean annual precipitation is 
about 65 inches. The mean annual temperature is about 
51 degrees F. 

Reference pedon of Ochrepts, very steep; in the 
SW1/4NE1/4SW1/4 of sec. 26, T. 9S, R. 2 E. 


A11—0 to 5 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; moderate fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
irregular pores; 5 percent gravel; medium acid (pH 
5.6); clear smooth boundary. 

ል12--5 to 15 inches; dark brown (10YR 4/3) silt loam, 
brown (10YR 5/3) dry; moderate very fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots and common fine roots; many very fine and 
fine tubular pores; 5 percent gravel; medium acid 
(pH 5.8); clear smooth boundary. 

B21—15 to 28 inches; dark yellowish brown (10YR 4/4) 
clay loam, yellowish brown (10YR 5/4) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots and common fine roots; many very 
fine tubular pores; 10 percent gravel; medium acid 
(pH 5.6); gradual wavy boundary. 

B22—28 to 42 inches; dark yellowish brown (10YR 4/4) 
gravelly clay loam, yellowish brown (10YR 5/4) dry; 
moderate fine subangular blocky structure; hard, 
friable, sticky and plastic; common very fine and fine 
roots; many very fine tubular pores; 20 percent 
gravel and 5 percent cobbles; medium acid (pH 5.6); 
gradual wavy boundary. 

83-42 to 53 inches; dark yellowish brown (10YR 4/4) 
gravelly clay loam, light yellowish brown (10YR 6/4) 
dry; weak medium subangular blocky structure; hard, 
friable, sticky and plastic; few very fine and fine 
roots; common very fine and fine tubular pores; 25 
percent gravel and 5 percent cobbles; medium acid 
(pH 5.8); gradual wavy boundary. 

C— 53 to 60 inches; yellowish brown (10 YR 5/4) very 
gravelly clay loam, light yellowish brown (10YR 6/4) 
dry; massive; hard, friable, sticky and slightly plastic; 
few fine roots; common very fine and fine tubular 
pores; 30 percent gravel and 10 percent cobbles; 
medium acid (pH 5.6). 


Depth to bedrock is 20 to 60 inches or more. The soils 
are usually moist, but they are dry for 20 to 60 
consecutive days between depths of 4 to 24 inches. 

The A horizon has hue of 10YR, 7.5۷, or 5۷۴, value 
of 3 or 4 when moist and 4 or 5 when dry, and chroma 
of 2 to 4 when moist or dry. It is loam, silt loam, clay 
loam, or silty clay loam and has 0 to 40 percent coarse 
fragments. 

The B horizon has hue of 10YR, 7.5YR, or 5YR, value 
of 3 or 4 when moist and 5 or 6 when dry, and chroma 
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fine roots; many very fine tubular pores; medium 
acid (pH 5.6); clear smooth boundary. 

B21t—10 to 23 inches; dark reddish brown (5YR 3/4) 
silty clay, yellowish red (SYR 4/6) dry; moderate 
medium subangular blocky structure; hard, firm, 
sticky and plastic; many fine roots; many very fine 
tubular pores; common thin reddish brown (5YR 
4/4) clay films in pores and on peds; strongly acid 
(pH 5.1); clear smooth boundary. 

B22t—23 to 28 inches; reddish brown (SYR 4/4) silty 
clay, yellowish red (5YR 5/6) dry; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; common fine roots; many very fine tubular 
pores; common thin reddish brown (5YR 4/4) clay 
films on peds; 10 percent soft siltstone fragments; 
strongly acid (pH 5.1); clear smooth boundary. 

B3t—28 to 37 inches; yellowish red (5YR 4/6) silty clay, 
yellowish red (5YR 5/6) dry; weak coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine roots; common very fine 
tubular pores; many moderately thick reddish brown 
(5YR 4/4) clay films on peds; 35 percent soft 
siltstone fragments; strongly acid (pH 5.1); clear 
smooth boundary. 

Cr—37 inches; strong brown (7.5YR 5/8, 5/6) weathered 
siltstone. 


Depth to soft bedrock is 20 to 40 inches. Weathered 
fine siltstone and shale fragments are scattered 
throughout the solum in some areas. 

The A horizon has hue of 10YR to 5YR, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 to 4 
when moist or dry. 

The B2t horizon has hue of 5YR or 2.5YR, value of 3 
or 4 when moist and 4 to 6 when dry, and chroma of 4 
to 8 when moist or dry. It is silty clay or clay. 


Pengra Series 


The Pengra series consists of deep, somewhat poorly 
drained soils on toe slopes and alluvial fans of foothills. 
These soils formed in clayey alluvium derived from 
various kinds of rock. Slopes are 1 to 4 percent. The 
mean annual precipitation is about 50 inches. The mean 
annual temperature is about 53 degrees F. 

Typical pedon of Pengra silt loam, 1 to 4 percent 
slopes; at the end of 14th Street in Sweet Home; in the 
SE1/4SW1/4NW1/4 of sec. 31, T. 13 S, R. 1 E. 


A11—0 to 5 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (2.5Y 5/2) dry; moderate 
fine granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine roots; 
many fine irregular pores; slightly acid (pH 6.2); 
abrupt smooth boundary. 

A12—5 to 10 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (2.5Y 5/2) dry; weak 
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common very fine roots; few fine tubular pores; 
medium acid (pH 5.6); clear smooth boundary. 

A3—7 to 20 inches; very dark brown (10YR 2/2) clay, 
dark grayish brown (10YR 4/2) dry; common fine 
distinct dark yellowish brown (10YR 3/4) mottles; 
strong coarse subangular blocky structure; very 
hard, very firm, very sticky and very plastic; common 
fine roots; few fine tubular pores; medium acid (pH 
5.8); clear smooth boundary. 

B2—20 to 48 inches; dark grayish brown (10YR 4/2) 
clay, light brownish gray (10YR 6/2) dry; many fine 
distinct yellowish brown (10YR 5/6) mottles; weak 
medium prismatic structure; very hard, very firm, 
very sticky and very plastic; few fine roots; few fine 
tubular pores; very strongly acid (pH 4.8); clear 
smooth boundary. 

Cr—48 inches; sedimentary rock. 


Depth to soft siltstone, shale, or sandstone is 40 to 60 
inches. 

The A horizon has value of 2 or 3 when moist and 3 to 
5 when dry, and it has chroma of 1 or 2 when moist or 
dry. In some areas the lower part of the horizon has 
many fine distinct dark reddish brown or dark yellowish 
brown mottles. 

The B horizon has hue of 2.5Y, 5Y, or 10YR, value of 
3 to 5 when moist and 4 to 6 when dry, and chroma of 1 
to 3 when moist or dry. It averages 60 to 70 percent 
clay. 

The C horizon, where present, has 25 to 75 percent 
soft rock fragments. 


Peavine Series 


The Peavine series consists of moderately deep, well 
drained soils on broad rolling bench tops and side slopes 
of uplands. These soils formed in colluvium derived 
dominantly from sedimentary or tuffaceous rock. Slopes 
are 3 to 60 percent. The mean annual precipitation is 
about 75 inches, and the mean annual temperature is 
about 50 degrees F. 

Typical pedon of Peavine silty clay loam, 3 to 30 
percent slopes; in the NE1/4SW1/4NE1/4 of sec. 16, T. 
13 S., R. 1 E. 


O1—4 inch to 0; layer of leaves, twigs, and moss. 

A11—0 to 4 inches; dark reddish brown (5YR 3/2) silty 
clay loam, reddish brown (5YR 4/3) dry; moderate 
fine granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine roots; 
many very fine irregular pores; 5 percent soft 
siltstone fragments; medium acid (pH 5.6); abrupt 
smooth boundary. 

A12—4 to 10 inches; dark reddish brown (5YR 3/3) silty 
clay loam, reddish brown (BYR 4/3) dry; moderate 
fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many very fine and 
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A11—0 to 4 inches; very dark brown (10YR 2/2) silty 
clay, very dark grayish brown (10YR 3/2) dry; 
moderate medium subangular blocky structure; hard, 
firm, very sticky and very plastic; many very fine 
roots; many fine tubular pores; slightly acid (pH 6.4); 
clear wavy boundary. 

A12—4 to 13 inches; very dark brown (10YR 2/2) clay, 
very dark grayish brown (10 YR 3/2) dry; moderate 
medium subangular blocky structure; very hard, very 
firm, very sticky and very plastic; common fine roots; 
common very fine tubular pores; 5 percent partially 
weathered gravel; neutral (pH 6.6); clear wavy 
boundary. 

A13—13 to 19 inches; very dark grayish brown (10YR 
3/2) clay, dark grayish brown (10YR 4/2) dry; 
moderate medium subangular blocky structure; very 
hard, very firm, very sticky and very plastic; few fine 
roots; common very fine tubular pores; 5 percent 
partially weathered gravel; neutral (pH 6.6); abrupt 
wavy boundary. 

IIGr—19 inches; dark yellowish brown (10YR 4/6) 
saprolite. 


Depth to soft bedrock is 12 to 20 inches. 

The A horizon has hue of 10۷۴ or 7.5YR, value of 2 
or 3 when moist and 2 to 4 when dry, and chroma of 1 
or 2 when moist or dry. The upper part of the horizon is 
silty clay or cobbly silty clay. The lower part is clay, 
cobbly silty clay, or cobbly clay and is 5 to 35 percent 
coarse fragments. 


Quartzville Series 


The Quartzville series consists of deep, well drained 
soils on bench tops and side slopes of uplands. These 
soils formed in colluvium derived from basic igneous and 
tuffaceous rock. Slopes are 2 to 75 percent. The mean 
annual precipitation is about 90 inches. The mean 
annual temperature is about 50 degrees F. 

Typical pedon of Quartzville silt loam, 2 to 25 percent 
slopes; in the NW1/4NE1/4NE1/4 of sec. 23, T. 11 S., 
R.2E. 


01--1 inch to 0; layer of leaves, twigs, moss, and 
needles. 

A11—0 to 3 inches; dark brown (7.5YR 3/2) silt loam, 
brown (10YR 5/3) dry; weak very fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
irregular pores; 10 percent gravel; many nodules 1 
to 5 millimeters in diameter; medium acid (pH 5.6); 
gradual wavy boundary. 

A12—3 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; strong very fine and 
fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine tubular pores; 5 percent 
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fine and medium subangular blocky structure parting 
to moderate fine granular; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; many very fine tubular pores; medium acid 
(pH 5.8); abrupt smooth boundary. 

IIB21—10 to 18 inches; dark grayish brown (10YR 4/2) 
silty clay loam, light brownish gray (2.5Y 6/2) dry; 
few fine distinct yellowish brown (10YR 5/8) mottles; 
moderate fine subangular blocky structure; hard, 
firm, sticky and plastic; common very fine roots; 
many very fine tubular pores; medium acid (pH 5.8); 
abrupt smooth boundary. 

I1B22—18 to 29 inches; dark grayish brown (10YR 4/2) 
silty clay loam, light brownish gray (2.5Y 6/2) dry; 
many fine distinct yellowish brown (10YR 5/8) 
mottles; moderate medium subangular blocky 
structure; hard, firm, sticky and plastic; few very fine 
roots; few very fine tubular pores; slightly acid (pH 
6.1); clear smooth boundary. 

[ዘር1--29 to 50 inches; grayish brown (2.5Y 5/2) clay; 
many common prominent strong brown (7.5 YR 5/6) 
mottles; massive; very hard, firm, very sticky and 
very plastic; few very fine tubular pores; slightly acid 
(pH 6.1); abrupt smooth boundary. 

INC2 一 50 to 60 inches; olive (5Y 5/3) clay; many 
common prominent stony brown (7.5YR 5/6) 
mottles; massive; very hard, firm, very sticky and 
very plastic; few very fine tubular pores; common 
fine black (10YR 2/1) manganese stains; slightly 
acid (pH 6.1). 


Depth to bedrock is more than 60 inches. Thickness of 
the solum ranges from 16 to 30 inches within short 
distances. In some areas a few gravel are scattered 
throughout the profile. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3 when moist and 4 or 5 when dry, and chroma of 2 or 3 
when moist or dry. 

The IIB horizon has hue of 5Y to 10YR, value of 3 to 5 
when moist and 4 to 6 when dry, and chroma of 2 or 3 
when moist or dry. it has distinct mottles to a depth of 
12 inches or less. It is less than 15 percent sand that is 
coarser than very fine sand. 

The INC horizon has hue of 25۷ or SY, value of 3 to 5 
when moist, and chroma of 2 to 4 when moist. It is 60 to 
70 percent clay. 


Philomath Series 


The Philomath series consists of shallow, well drained 
soils on low foothills adjacent to the Willamette Valley. 
These soils formed in colluvium derived dominantly from 
basic igneous rock. Slopes are 3 to 45 percent. The 
mean annual precipitation is about 50 inches, and the 
mean annual temperature is about 53 degrees F. 

Typical pedon of Philomath silty clay, 3 to 12 percent 
slopes, in the NE1/4SW1/4NW1/4 of sec. 16, T. 12 S., 
R. 1 W. 
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Ritner Series 


The Ritner series consists of moderately deep, well 
drained soils on low foothills adjacent to terraces of the 
Willamette Valley. These soils formed in cobbly colluvium 
derived dominantly from basic igneous rock. Slopes are 
2 to 60 percent. The mean annual precipitation is about 
50 inches. The mean annual temperature is about 53 
degrees F. 

Typical pedon of Ritner cobbly silty clay loam, 30 to 60 
percent slopes; about 2 miles east of Courtney School; 
in the SE1/4SE1/4 of sec. 23, T. 14 S, R. 2W. 


A1—0 to 6 inches; dark reddish brown (5YR 3/3) cobbly 
silty clay loam, reddish brown (5YR 4/3) dry; strong 
fine and very fine subangular blocky structure; hard, 
friable, sticky and plastic; many fine and medium 
roots; many very fine tubular pores; 15 percent 
cobbles and 10 percent gravel; medium acid (pH 
5.8); clear smooth boundary. 

81-6 to 15 inches; dark reddish brown (SYR 3/4) 
cobbly silty clay loam, reddish brown (SYR 4/4) dry; 
strong fine and very fine subangular blocky 
structure; hard, friable, sticky and plastic; common 
medium roots; many very fine tubular pores; 20 
percent cobbles and 10 percent gravel; medium acid 
(pH 5.8); clear smooth boundary. 

B21—15 to 26 inches; dark reddish brown (SYR 3/4) 
very cobbly silty clay, reddish brown (SYR 4/4) dry; 
moderate very fine and fine subangular blocky 
structure; hard, firm, very sticky and plastic; few fine 
and medium roots; common very fine tubular pores; 
25 percent cobbles and 20 percent gravel; strongly 
acid (pH 5.4); clear wavy boundary. 

822-26 to 34 inches; dark reddish brown (5YR 3/4) 
very cobbly silty clay, reddish brown (5YR 4/4) dry; 
moderate fine and very fine subangular blocky 
structure; hard, firm, very sticky and very plastic; few 
fine and medium roots; few very fine tubular pores; 
40 percent cobbles and 15 percent stones; common 
faint dark reddish brown (BYR 3/3) coatings on 
peds; strongly acid (pH 5.2); abrupt wavy boundary. 

IIR—34 inches; fractured basalt; few thin tongues of soil 
material from B22 horizon in fractures; 20 to 30 
percent partially weathered rock fragments. 


Depth to hard bedrock is 20 to 40 inches. The content 
of rock fragments ranges from 15 to 30 percent in the A 
and B1 horizons and from 35 to 75 percent in the B2 
horizon. The content increases as depth increases. Rock 
fragments range from gravel to stones. An ochric 
epipedon that has chroma of 4 when moist is at a depth 
of less than 10 inches. 

The A horizon has hue of 10۷۳, 7.5YR, or 5۷۳, value 
of 2 or 3 when moist, and chroma of 2 to 4 when moist 
and 3 or 4 when dry. 
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gravel; many nodules 1 to 5 millimeters in diameter; 
medium acid (pH 5.6); clear wavy boundary. 

B1—9 to 17 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate very fine and 
fine subangular blocky structure; slightly hard, 
friable, sticky and slightly plastic; common very fine 
roots; common very fine tubular pores; common 
nodules 1 to 5 millimeters in diameter; medium acid 
(pH 5.6); gradual smooth boundary. 

B21—17 to 32 inches; brown (10YR 4/3) silty clay loam, 
yellowish brown (10YR 5/4) dry; moderate fine and 
medium subangular blocky structure; hard, friable, 
sticky and plastic; few very fine roots; common very 
fine tubular pores; 5 percent gravel; common 
nodules 1 to 5 millimeters in diameter; strongly acid 
(pH 5.4); clear smooth boundary. 

822-32 to 40 inches; brown (10YR 4/3) silty clay loam, 
pale brown (10YR 6/3) dry; moderate very fine and 
fine subangular blocky structure; hard, friable, sticky 
and plastic; few very fine roots; common very fine 
tubular pores; 10 percent soft gravel; many nodules 
1 to 2 millimeters in diameter; strongly acid (pH 5.4); 
gradual smooth boundary. 

83--40 to 58 inches; yellowish brown (10YR 5/4) silty 
clay loam, very pale brown (10YR 7/3) dry; weak 
very fine and fine subangular blocky structure; hard, 
friable, sticky and slightly plastic; few very fine roots; 
common very fine tubular pores; 35 percent soft 
gravel; many nodules 1 to 2 millimeters in diameter; 
strongly acid (pH 5.4); clear wavy boundary. 

C—58 to 65 inches; yellowish brown (10YR 5/4 and 5/6) 
clay loam, light yellowish brown and yellowish brown 
(10YR 6/4 and 5/4) dry; massive; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; common very fine tubular pores; 65 
percent soft gravel; strongly acid (pH 5.2). 


Depth to bedrock is more than 60 inches. The umbric 
epipedon is 10 to 20 inches thick. The solum is 40 to 60 
inches thick. The profile is 0 to 15 percent gravel and 
cobbles throughout. The content of stones ranges from 
0 to 5 percent in the solum and from 0 to 10 percent 
below the solum. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The 82 horizon has hue of 10YR or 7.5۷۴, value of 4 
or 5 when moist and 5 to 7 when dry, and chroma of 3 
or 4 when moist or dry. It is silty clay loam, silty clay, or 
clay loam and averages 35 to 45 percent clay. The lower 
part of the B horizon ranges from 10 to 40 percent soft 
tuffaceous gravel. 

The C horizon has hue of 10۷۴ or 7.5YR. It is clay 
loam or silty clay loam and is 40 to 70 percent soft 
tuffaceous gravel. 
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10 to 35 percent coarse fragments. The ۱۱١ horizon is 35 
to 70 percent coarse fragments, mostly gravel. 

The A horizon has hue of 10۷6 or 7.5 YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The B2t horizon has hue of 10YR or 7.5YR, and value 
of 2 or 3 when moist and 4 or 5 when dry. It has chroma 
of 2 or 3 to a depth of 20 inches and 2 to 4 below this 
depth. It is gravelly silty clay loam, gravelly clay loam, or 
gravelly sandy clay loam. It is 25 to 35 percent clay. 

The IIC horizon is very gravelly loamy sand, very 
gravelly sand, or extremely gravelly sand. 


Salkum Series 


The Salkum series consists of deep, well drained soils 
on old terraces. These soils formed in old gravelly 
alluvium derived from various kinds of rock. Slopes are 2 
to 15 percent. The mean annual precipitation is about 50 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Salkum silty clay loam, 2 to 8 percent 
slopes; in the NW1/4NW1/4NE1/4 of sec. 27, T. 12 S., 
R. 2 W. 


O1—1 inch to 0; decomposed leaves, twigs, and moss. 

A11—0 to 3 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 4/4) dry; moderate very fine 
and fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; 5 percent 
gravel 5 to 10 millimeters in diameter; medium acid 
(pH 5.9); abrupt smooth boundary. 

A12—3 to 7 inches; dark brown (7.5YR 3/4) silty clay 
loam, brown (7.5YR 4/4) dry; moderate very fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; 5 percent gravel 
5 to 10 millimeters in diameter; medium acid (pH 
5.9); clear smooth boundary. 

A3—7 to 11 inches; dark brown (7.5YR 3/4) silty clay 
loam, strong brown (7.5YR 5/4) dry; moderate fine 
subangular blocky structure; hard, friable, sticky and 
slightly plastic; many very fine and fine roots; many 
very fine and fine tubular pores; 5 percent gravel 5 
to 10 millimeters in diameter; medium acid (pH 5.8); 
clear smooth boundary. 

B1—11 to 19 inches; dark brown (7.5YR 3/4) silty clay 
loam, strong brown (7.5YR 5/6) dry; light yellowish 
brown (10YR 6/4) coatings on peds; moderate fine 
and medium subangular blocky structure; hard, 
friable, sticky and plastic; common very fine and fine 
roots; common fine tubular pores; 10 percent 
angular and subangular gravel 1 inch to 3 inches in 
diameter; common thin dark reddish brown (5YR 
3/3) clay films on peds and in pores; medium acid 
(pH 5.6); clear smooth boundary. 
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The B2 horizon has hue of 5YR or 2.5۷۳, value of 3 
or 4 when moist, and chroma of 4 to 6 when moist or 
dry. It is very sobbly silty clay or extremely cobbly silty 
clay loam and is 35 to 50 percent clay. 


Salem Series 


The Salem series consists of deep, well drained soils 
in slightly convex areas on low alluvial stream terraces. 
These soils formed in gravelly alluvium derived from 
various kinds of rock. Slopes are 0 to 3 percent. The 
mean annual precipitation is about 45 inches, and the 
mean annual temperature is about 53 degrees F. 

Typical pedon of Salem gravelly silt loam; 100 feet 
east of River Road; in the NW1/4SE1/4SW1/4 of sec. 
32, ۲.13 5., R. 4W. 


Ap 一 0 to 9 inches; dark brown (10 YR 3/3) gravelly silt 
loam, grayish brown (10YR 5/2) dry; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine and 
fine roots; many very fine irregular pores; 25 percent 
gravel; slightly acid (pH 6.5); gradual smooth 
boundary. 

A3—9 to 16 inches; dark brown (10YR 3/3) gravelly clay 
loam, brown (10YR 5/3) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; 35 percent 
gravel; slightly acid (pH 6.5); gradual smooth 
boundary. 

B1—16 to 24 inches; dark brown (10YR 3/3) gravelly 
clay loam, brown (10YR 5/3) dry; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine roots; many very fine tubular 
pores; 30 percent gravel; neutral (pH 6.6); gradual 
smooth boundary. 

B21—24 to 35 inches; dark brown (10 YR 3/3) gravelly 
clay loam, brown (10YR 5/3) dry; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine roots; few very fine tubular 
pores; few thin clay films on peds; 30 percent 
gravel; slightly acid (pH 6.2); gradual smooth 
boundary. 

۱۱01-35 to 47 inches; dark brown (10YR 4/3) very 
gravelly loamy sand, brown (10YR 5/3) dry; 
massive; slightly hard, friable, nonsticky and 
nonplastic; many very fine roots; many very fine 
continuous pores; 55 percent gravel; slightly acid 
(pH 6.2); gradual wavy boundary. 

11C2—47 to 60 inches; dark grayish brown (10YR 4/2) 
very gravelly sand, pale brown (10YR 6/3) dry; 
single grain; loose, very friable; many very fine 
continuous pores; 40 percent gravel; slightly acid 
(pH 6.4); gradual wavy boundary. 


Depth to bedrock is more than 60 inches. Depth to the 
IIC horizon is 15 to 40 inches. The A and B horizons are 
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moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine and fine roots; many fine irregular pores; 5 
percent nodules; strongly acid (pH 5.2); clear 
smooth boundary. 

A3—6 to 14 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; moderate fine and 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many very fine and 
fine roots; many very fine tubular pores; medium 
acid (pH 5.6); clear smooth boundary. 

81-14 to 22 inches; dark brown (10YR 3/3) silty clay 
loam, pale brown (10YR 6/3) dry; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; common very fine and fine roots; common 
very fine tubular pores; 5 percent soft gravel; 
medium acid (pH 6.0); clear smooth boundary. 

B21t—22 to 34 inches; brown (10YR 4/3) silty clay loam, 
pale brown (10YR 6/3) dry; few fine faint grayish 
brown (10YR 5/2) mottles; moderate medium 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine and fine roots; many very fine 
tubular pores; 5 percent soft gravel; common 
moderately thick clay films on peds and in pores; 
medium acid (pH 6.0); clear smooth boundary. 

ዘዕ1-34 to 46 inches; brown (10YR 5/3) clay, pale 
brown (10YR 6/3) dry; few fine faint grayish brown 
(10YR 5/2) mottles; massive; very hard, very firm, 
very sticky and very plastic; few very fine and fine 
roots; few very fine tubular pores; 15 percent soft 
gravel and 10 percent very fine iron and manganese 
concretions; medium acid (pH 6.0); abrupt smooth 
boundary. 

۱۱2-46 to 60 inches; brown (10YR 5/3) clay, pale 
brown (10YR 6/3) dry; common fine and medium 
faint grayish brown (10YR 5/2) mottles; massive; 
very hard, very firm, very sticky and very plastic; few 
very fine and fine roots; few very fine tubular pores; 
15 percent soft gravel and 10 percent very fine iron 
and manganese concretions; many fine black (10YR 
2/1) manganese stains; medium acid (pH 6.0). 


Depth to bedrock is more than 60 inches. 

The A horizon has hue of 10YR or 7.5YH, value of 3 
or 4 when moist, and chroma of 2 or 3 when moist or 
dry. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 3 
or 4 when moist or dry. It is silty clay loam, silty clay, or 
clay and is 35 to 45 percent clay. 

The IIC horizon has value of 4 or 5 when moist and 6 
or 7 when dry, and it has chroma of 2 to 4 when dry. It is 
clay or silty clay. 
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۱۱۵2-19 to 27 inches; dark brown (7.5YR 4/4) clay, 
strong brown (7.5YR 5/6) dry; strong fine and very 
fine subangular blocky structure; very hard, firm, 
sticky and plastic; common very fine and fine roots; 
common very fine and fine tubular pores; 25 percent 
Soft rock fragments; many moderately thick light 
reddish brown (5YR 6/4) clay films on peds and in 
pores; common fine black (10YR 2/1) manganese 
stains; strongly acid (pH 5.4); clear wavy boundary. 

۱۱۵۹۲27 to 40 inches; variegated yellow (10YR 7/6), 
brownish yellow (10YR 6/6), and light gray (10YR 
7/2) silty clay loam; weak medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
fine roots; few fine tubular pores; 60 percent soft 
rock fragments; many thick light reddish brown (SYR 
6/4) clay films on peds and in pores; strongly acid 
(pH 5.4); gradual wavy boundary. 

IIC—40 to 60 inches; variegated very pale brown (10YR 
7/3), yellow (10YR 7/6), brownish yellow (10YR 
6/6), light gray (10YR 7/2), grayish brown (10YR 
5/2), and pink (SYR 7/4) silty clay loam; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; few fine roots; few fine tubular pores; 75 
percent soft rock fragments; few thick light reddish 
brown (5YR 6/4) clay films on faces of rock 
fragments and in old root channels; strongly acid 
(pH 5.2). 


Depth to bedrock is more than 60 inches. The solum 
is 40 to 60 inches thick and has 0 to 10 percent hard 
gravel. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
to 4 when moist or dry. 

The IIB horizon has hue of 5۷۴ to 10YR, value of 3 to 
5 when moist and 4 or 5 when dry, and chroma of 4 to 6 
when moist or dry. It is silty clay or clay and is 40 to 55 
percent clay. 

The IIC horizon, where present, has hue of 2.5YR to 
10YR, value of 3 to 7 when moist or dry, and chroma of 
2 to 6 when moist or dry. It is clay, silty clay loam, or 
silty clay. 


Santiam Series 


The Santiam series consists of deep, moderately well 
drained soils on high terrace remnants and foot slopes 
of low foothills. These soils formed in silty alluvium over 
older gravelly clayey alluvium or weathered basic 
igneous rock. Slopes are 3 to 6 percent. The mean 
annual precipitation is about 45 inches, and the mean 
annual temperature is about 53 degrees F. 

Typical pedon of Santiam silt loam, 3 to 6 percent 
slopes, in the NE1/4SE1/4NW1/4 of sec. 26, T. 10 S., 
H.3W. 


A1—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; 
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to 35 percent clay. lt is 10 to 30 percent rock fragments, 
dominantly gravel. 

The IIC horizon is extremely gravelly loamy sand, very 
gravelly loamy sand, or very gravelly sand. It is 50 to 75 
percent rock fragments, dominantly gravel. 


Saturn Variant 


The Saturn Variant consists of deep, moderately well 
drained soils on stream terraces. These soils formed in 
mixed alluvium that is high in content of ash and is 
derived from various kinds of rock. Slopes are 0 to 3 
percent. The mean annual precipitation is about 50 
inches, and the mean annual temperature is about 52 
degrees F. 

Typical pedon of Saturn Variant silt loam; about 5 
miles north of Scio; in the NW1/4NW1/4NW1/4 of sec. 
28, T. 9 S., R. 1 W. 


Ap 一 0 to 10 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; weak very fine and 
fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine tubular pores; 5 percent 
gravel; many nodules 1 millimeter in diameter; 
strongly acid (pH 5.4); abrupt smooth boundary. 

B1—10 to 15 inches; very dark grayish brown (10YR 
3/2) silty clay loam, yellowish brown (10YR 5/4) dry; 
weak fine and very fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; many very fine 
tubular pores; 5 percent gravel; many nodules 1 
millimeter in diameter; medium acid (pH 5.6); clear 
smooth boundary. 

B2—15 to 24 inches; dark brown (10YR 4/3) silty clay 
loam, yellowish brown (10YR 5/4) dry; weak fine 
and very fine subangular blocky structure; slightly 
hard, friable, sticky and slightly plastic; few very fine 
roots; many very fine and fine tubular pores; 10 
percent gravel; many nodules 1 millimeter in 
diameter; common fine dark brown (7.5YR 3/4) 
stains on peds; medium acid (pH 5.8); abrupt 
smooth boundary. 

IIC—24 to 60 inches; dark yellowish brown (10YR 4/4) 
very gravelly clay loam, pale brown (10YR 6/3) dry; 
many fine distinct strong brown (7.5YR 5/6) mottles; 
massive; extremely hard, extremely firm, sticky and 
plastic; few fine irregular pores; 45 percent partially 
weathered gravel and 10 percent partially weathered 
cobbles; many medium black (10YR 2/1) 
manganese concretions; many strong brown (7.5YR 
4/6) and yellowish red (5YR 4/6) stains on rock 
fragments; medium acid (pH 6.0). 


Depth to bedrock is more than 60 inches. Depth to 
mottles ranges from 20 to 40 inches. 
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Saturn Series 


The Saturn series consists of deep, well drained soils 
on low alluvial terraces along streams on uplands. These 
soiis formed in poorly sorted alluvium derived dominantly 
from basic igneous rock. Slopes are 0 to 5 percent. The 
mean annual precipitation is about 70 inches. The mean 
annual temperature is about 49 degrees F. 

Typical pedon of Saturn silt loam, 0 to 5 percent 
slopes; in the SE1/4NW1/4NE1/4 of sec. 17, T. 10 8. 
R.2E. 


O1—1 inch to 0; layer of leaves, moss, grass, and twigs. 

A11—0 to 5 inches; very dark grayish brown (10YR 3/2) 
clay loam, grayish brown (10YR 5/2) dry; moderate 
very fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine irregular pores; 5 percent 
gravel; strongly acid (pH 5.4); clear smooth 
boundary. 

A12—5 to 10 inches; dark brown (10YR 3/3) clay loam, 
brown (10YR 5/3) dry; moderate very fine 
subangular blocky structure; slightly hard, friable, 
Slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; 5 percent 
gravel; strongly acid (pH 5.4); clear smooth 
boundary. 

B21—10 to 19 inches; dark brown (7.5YR 3/4) clay 
loam, brown (7.5YR 5/4) dry; moderate fine 
subangular blocky structure; slightly hard, friable, 
sticky and slightly plastic; common very fine and fine 
roots; many fine tubular pores; 10 percent gravel; 
strongly acid (pH 5.2); clear smooth boundary. 

622-19 to 36 inches; dark brown (7.5YR 4/4) gravelly 
clay loam, brown (7.5YR 5/4) dry; weak fine and 
medium subangular blocky structure; slightly hard, 
friable, sticky and plastic; few very fine and fine 
roots; common very fine and fine tubular pores; 15 
percent gravel and 5 percent cobbles; strongly acid 
(pH 5.2); abrupt wavy boundary. 

IIC1—36 to 60 inches; dark brown (7.5YR 4/4) extremely 
gravelly loamy sand, light brown (7.5YR 6/4) dry; 
massive; soft, very friable, nonsticky and nonplastic; 
common fine irregular pores; 60 percent gravel and 
10 percent cobbles; interstices larger than 1 
millimeter are void; strongly acid (pH 5.0). 


Depth to bedrock is more than 60 inches. Thickness of 
the umbric epipedon is 10 to 18 inches. Depth to ۷۵ 
horizon is 20 to 40 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist, and chroma of 2 or 3 when moist or 
dry. It is 5 to 15 percent rock fragments, dominantly 
gravel. 

The B horizon has hue of 10YR or 7.5۷8, and it has 
value of 3 or 4 when moist and 5 or 6 when dry. It is 
clay loam, gravelly clay loam, or gravelly loam and is 25 
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percent cobbles. Depth to the IIC horizon is 8 to 18 
inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 2 to 4 when dry, and chroma of 1 
or 2 when moist or dry. 

The B horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 3 to 5 when dry, and chroma of 2 
to 4 when moist or dry. 

The IIC horizon has value of 3 or 4 when moist and 3 
to 6 when dry, and it has chroma of 2 to 4 when moist or 
dry. It is extremely gravelly loamy sand or extremely 
gravelly coarse sand. 


Silverton Series 


The Silverton series consists of moderately deep, well 
drained soils on low terraces and foot slopes of low 
foothills. These soils formed in colluvium derived 
dominantly from basic igneous bedrock. Slopes are 3 to 
12 percent. The mean annual precipitation is about 45 
inches, and the mean annual tempereture is about 53 
degrees F. 

Typical pedon of Silverton silt loam, 3 to 12 percent 
slopes; in Powell Hills; in the SW1/4NE1/4SW1/4 of 
sec. 23, T. 13 S., R. 3 W. 


Ap—0 to 5 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak 
medium and fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine irregular 
pores; slightly acid (pH 6.2); abrupt smooth 
boundary. 

A12—5 to 11 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; weak 
coarse subangular blocky structure parting to weak 
medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; slightly acid (pH 
6.2); clear wavy boundary. 

B1—11 to 22 inches; very dark grayish brown (10YR 
3/2) silty clay loam, grayish brown (10YR 5/2) dry; 
moderate medium and coarse subangular blocky 
structure; hard, firm, sticky and plastic; many very 
fine roots; many very fine tubular pores; slightly acid 
(pH 6.2); abrupt wavy boundary. 

IIB21t—22 to 28 inches; dark grayish brown (10YR 4/2) 
gravelly silty clay, light brownish gray (10YR 6/2) 
dry; moderate medium and coarse subangular 
blocky structure; hard, firm, sticky and plastic; 
common very fine roots; few medium and many very 
fine tubular pores; few thin reddish brown (5YR 4/4) 
clay films on peds; 5 percent cobbles and 15 
percent gravel; slightly acid (pH 6.2); clear wavy 
boundary. 

I[B22t—28 to 37 inches; dark brown (10YR 4/3) gravelly 
clay, light yellowish brown (10YR 6/4) dry; moderate 
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The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 2 to 4 when dry, and chroma of 1 
or 2 when moist or dry. 

The B horizon has hue of 10۷۴ or 7.5YR, value of 3 
or 4 when moist and 3 to 5 when dry, and chroma of 2 
to 4 when moist or dry. It is silty clay loam or clay loam 
and is 0 to 10 percent gravel. 

The ዘር horizon has value of 4 to 6 when moist or dry, 
and it has chroma of 3 or 4 when moist or dry. It is 40 to 
50 percent partially weathered gravel and 5 to 10 
percent partially weathered cobbles. 


Sifton Variant 


The Sifton Variant consists of deep, somewhat 
excessively drained soils on stream terraces. These soils 
formed in gravelly alluvium that is high in content of ash 
and is derived from various kinds of rock. Slopes are 0 
to 3 percent. The mean annual precipitation is about 50 
inches, and the mean annual temperature is about 52 
degrees F. 

Typical pedon of Sifton Variant gravelly loam; about 
0.25 mile northwest of Lyons School; in the 
SE1/4SE1/4SE1/4 of sec. 13, T. SS, R. 1 E. 


A1—0 to 9 inches; black (10YR 2/1) gravelly loam, dark 
grayish brown (10YR 4/2) dry; weak very fine 
subangular blocky structure; soft, very friable, slightly 
sticky and slightly plastic; many very fine roots; 
many very fine tubular pores; 25 percent gravel and 
5 percent cobbles; medium acid (pH 5.8); abrupt 
smooth boundary. 

B2—9 to 15 inches; very dark grayish brown (10YR 3/2) 
very gravelly loam, brown (10YR 5/3) dry; weak very 
fine subangular blocky structure; soft, very friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; 35 percent 
gravel and 10 percent cobbles; medium acid (pH 
6.0); clear smooth boundary. 

IIG1—15 to 24 inches; dark brown (10YR 3/3) extremely 
gravelly loamy sand, yellowish brown (10YR 5/4) 
dry; massive; soft, very friable, nonsticky and 
nonplastic; common very fine roots; common very 
fine and fine irregular pores; 55 percent gravel and 
10 percent cobbles; medium acid (pH 6.0); gradual 
wavy boundary. 

۱۱02-24 to 60 inches; dark brown and dark yellowish 
brown (10YR 3/3 and 3/4) extremely gravelly 
coarse sand, light yellowish brown and yellowish 
brown (10YR 6/4 and 5/4) dry; single grain; loose; 
common very fine irregular pores; 55 percent gravel 
and 15 percent cobbles; slightly acid (pH 6.2). 


Depth to bedrock is more than 60 inches. The upper 
part of the 10- to 40-inch textural control section is 35 to 
45 percent gravel and 5 to 10 percent cobbles, and the 
lower part is 55 to 65 percent gravel and 10 to 15 
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Steiwer Series 


The Steiwer series consists of moderately deep, well 
drained soils on low foothills. These soils formed in 
colluvium derived dominantly from sedimentary rock. 
Slopes are 3 to 50 percent. The mean annual 
precipitation is about 50 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of Steiwer silt loam, 12 to 20 percent 
slopes; in the NE1/4NE1/4SE1/4 of sec. 32, T. 12 S., 
R.2W. 


A11—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; strong very 
fine granular structure; slightly hard, very friable, 
slightly sticky and slightly plastic; many very fine and 
fine roots; many very fine irregular pores; strongly 
acid (pH 5.4); clear smooth boundary. 

A12—6 to 14 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common fine roots; common very fine tubular pores; 
strongly acid (pH 5.4); gradual smooth boundary. 

821-14 to 24 inches; dark yellowish brown (10YR 3/4) 
silty clay loam, yellowish brown (10 YR 5/4) dry; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine roots; common very fine 
tubular pores; strongly acid (pH 5.3); gradual smooth 
boundary. 

B22—24 to 32 inches; dark yellowish brown (10YR 3/4) 
silty clay loam, yellowish brown (10YR 5/4) dry; 
moderate medium subangular blocky structure; hard, 
firm, sticky and plastic; few very fine roots; common 
fine and medium tubular pores; 10 percent fine 
siltstone fragments; strongly acid (pH 5.3); abrupt 
wavy boundary. 

IICr—32 inches; weathered siltstone; common 
moderately thick yellowish red (5YR 4/6) dry films 
along fractures. 


Depth to soft bedrock is 20 to 40 inches. The mollic 
epipedon is 10 to 20 inches thick. The solum ranges 
from 0 to 30 percent soft siltstone fragments. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
or 3 when moist or dry. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 3 
or 4 when moist or dry. It is silty clay loam or clay loam 
and is 27 to 35 percent clay. 


Valsetz Series 


The Valsetz series consists of moderately deep, well 
drained soils on ridgetops and side slopes of uplands. 


218 


medium subangular blocky structure; extremely hard, 
very firm, very sticky and very plastic; few fine roots; 
common very fine and fine tubular pores; nearly 
continuous moderately thick dark brown (7.5YR 4/4) 
clay films on peds; 10 percent cobbles and 20 
percent gravel; slightly acid (pH 6.2); abrupt irregular 
boundary. 

۱۱۳-37 inches; basalt. 


Depth to hard bedrock is 20 to 40 inches. Depth to the 
IIB horizon ranges from 15 to 30 inches. The A and 8 
horizons have less than 5 percent rock fragments. The 
mollic epipedon is 20 to 30 inches thick. 

The A horizon has hue of 10YR or 7.5YR, value of 4 
or 5 when dry, and chroma of 2 or 3 when moist and 2 
to 4 when dry. 

The IIBt horizon has value of 3 or 4 when moist and 5 
or 6 when dry, and it has chroma of 2 to 4 when moist 
or dry. It is gravelly silty clay or gravelly clay. It is 15 to 
35 percent rock fragments, dominantly gravel. 


Stayton Series 


The Stayton series consists of shallow, well drained 
soils in depressional areas and drainageways of foothills. 
These soils formed in colluvium that is high in content of 
ash and is derived dominantly from basic igneous rock. 
Slopes are 0 to 7 percent. The mean annual precipitation 
is about 50 inches, and the mean annual temperature is 
about 52 degrees F. 

Typical pedon of Stayton silt loam, 0 to 7 percent 
slopes; 3 miles west of McCully Mountain; in the 
NE1/4NW1/4SW1/4 of sec. 20, T. 9S, R. 1E. 


A1—0 to 4 inches; black (5YR 2/1) silt loam, dark 
reddish brown (5YR 3/3) dry; strong very fine 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine irregular pores; strongly acid (pH 5.4); gradual 
smooth boundary. 

AC—4 to 13 inches; dark reddish brown (SYR 2/2) silt 
loam, reddish brown (BYR 4/3) dry; moderate fine 
granular structure and moderate fine subangular 
blocky; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; common 
very fine tubular pores; strongly acid (pH 5.4); clear 
smooth boundary. 

R—13 inches; fractured basalt. 


Depth to hard bedrock is 12 to 20 inches. 

The A horizon has hue of 7.5 YR or SYR, value of 1 or 
2 when moist and 3 or 4 when dry, and chroma of 1 or 2 
when moist and 2 or 3 when dry. 

The AC horizon has hue of 7.5۷۳ or 5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 2 
to 4 when moist or dry. 
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Waldo Series 


The Waldo series consists of deep, poorly drained 
soils in depressional areas on high flood plains and low 
alluvial stream terraces. These soils formed in silty and 
clayey alluvium derived from various kinds of rock. 
Slopes are 0 to 3 percent. The mean annual precipitation 
is about 50 inches, and the mean annual temperature is 
about 53 degrees F. 

Typical pedon of Waldo silty clay loam; 2 miles 
northeast of Shedd; in the NW1/4NE1/4NE1/4 of sec. 
31, T. 12 S., R. 4 W. 


Ap—O to 6 inches; very dark gray (10YR 3/1) silty clay 
loam, grayish brown (10YR 5/2) dry; moderate fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; medium acid 
(pH 5.8); clear smooth boundary. 

A3—6 to 20 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; common fine 
distinct dark brown (7.5YR 4/4) mottles; strong fine 
subangular blocky structure; many very fine roots; 
many very fine tubular pores; medium acid (pH 5.8); 
clear smooth boundary. 

B2g—20 to 38 inches; dark gray (N 4/0) silty clay, 
grayish brown (2.5Y 5/2) dry; common fine distinct 
brown (10YR 4/3) mottles; weak coarse prismatic 
structure; hard, firm, sticky and plastic; few very fine 
and fine roots; few very fine tubular pores; medium 
acid (pH 6.0); gradual smooth boundary. 

830-38 to 47 inches; dark grayish brown (2.5Y 4/2) 
silty clay, grayish brown (10YR 5/2) dry; many 
medium prominent yellowish brown (10YR 5/6) 
mottles; strong medium subangular blocky structure; 
extremely hard, firm, sticky and plastic; few fine 
tubular pores; many fine black (10YR 2/1) 
manganese stains; medium acid (pH 6.0); clear 
smooth boundary. 

C—47 to 72 inches; grayish brown (2.5Y 5/2) silty clay, 
pale brown (10YR 7/3) dry; few medium faint light 
yellowish brown (2.5Y 6/4) mottles; massive; hard, 
firm, sticky and plastic; medium acid (pH 6.0). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 10 to 24 inches thick. Depth to distinct or 
prominent mottles ranges from near the surface to 15 
inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 4 or 5 when dry, and chroma of 1 
or 2 when moist or dry. 

The B2g horizon has hue of 2.5Y or neutral, value of 3 
to 5 when moist and 5 to 7 when dry, and chroma of O 
to 2 when moist or dry. It is clay or silty clay. 
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These soils formed in colluvium derived dominantly from 
basic igneous rock. Slopes are 3 to 90 percent. The 
mean annual precipitation is about 95 inches, and the 
mean annual temperature is about 43 degrees F. 
Typical pedon of a Valsetz stony loam; in an area of 
Valsetz-Yellowstone stony loams, 30 to 90 percent 
slopes; about 150 feet northwest of road; in the 
NE1/4SE1/4NW1/4 of sec. 17, T. 11 S, R. 2 E. 


O1—2 inches to 0; twigs, needles, and leaves. 

A11—0 to 3 inches; dark reddish brown (SYR 3/4) stony 
loam, reddish brown (BYR 5/4) dry; moderate very 
fine granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine, fine, and 
medium roots; many very fine and fine irregular 
pores; 10 percent gravel, 10 percent cobbles, and 
10 percent stones; very strongly acid (pH 5.0); clear 
smooth boundary. 

A12—3 to 12 inches; reddish brown (5YR 4/4) very 
gravelly loam, reddish brown (5YR 5/4) dry; 
moderate very fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine, fine, and medium roots; 
many very fine and fine tubular pores; 30 percent 
gravel, 10 percent cobbles, and 5 percent stones; 
very strongly acid (pH 5.0); gradual smooth 
boundary. 

B21—12 to 20 inches; reddish brown (BYR 5/4) very 
gravelly loam, light reddish brown (5YR 6/4) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common very fine and fine roots; common very fine 
and fine tubular pores; 35 percent gravel and 15 
percent cobbles; very strongly acid (pH 4.8); gradual 
smooth boundary. 

B22—20 to 36 inches; reddish brown (5YR 5/4) very 
gravelly loam, light reddish brown (5YR 6/4) dry; 
weak fine and medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine and fine roots; common 
very fine and fine tubular pores; 40 percent gravel 
and 15 percent cobbles; very strongly acid (pH 4.8); 
abrupt wavy boundary. 

IIR—36 inches; fractured basalt. 


Depth to hard bedrock is 20 to 40 inches. From 1 to 
10 percent of the surface is covered with stones. 

The A horizon has hue of 7.5YR or 5۷۴, value of 3 or 
4 when moist and 5 or 6 when dry, and chroma of 3 or 4 
when moist or dry. 

The B horizon has hue of 7.5YR or 5YA, value of 4 or 
5 when moist and 5 or 6 when dry, and chroma of 4 to 6 
when moist or dry. It is very gravelly loam, extremely 
gravelly loam, or very gravelly clay loam and is 20 to 30 
percent clay. 


Soil Survey 


Whiteson Series 


The Whiteson series consists of deep, somewhat 
poorly drained to poorly drained soils on nearly level 
flood plains. These soils formed in alluvium derived from 
various kinds of rock. Slopes are 0 to 3 percent. The 
mean annual precipitation is about 50 inches, and the 
mean annual temperature is about 53 degrees F. 

Typical pedon of Whiteson silt loam; 1 mile north of 
Oak Creek School; 100 feet west of road: in the 
NW1/4NE1/4NW1/4 of sec. 34, T. 11 S., R. 3 W. 


A11—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; weak medium 
subangular blocky structure parting to moderate fine 
granular; slightly hard, friable, slightly sticky and 
slightly plastic; many fine roots; many very fine and 
fine irregular pores; slightly acid (pH 6.2); clear 
smooth boundary. 

A12—7 to 11 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
moderate very fine subangular blocky structure 
parting to moderate medium granular; slightly hard, 
friable, slightly sticky and slightly plastic; many fine 
roots; many very fine and fine irregular pores; 
medium acid (pH 6.0); clear wavy boundary. 

82-11 to 15 inches; dark grayish brown (10YR 4/2) 
clay loam, light brownish gray (10YR 6/2) dry; 
common medium distinct gray (10YR 5/1), brown 
(10YR 4/3), and yellowish red (5YR 4/6) mottles; 
moderate fine subangular blocky structure; hard, 
friable, sticky and plastic; many very fine roots; 
common very fine tubular pores; common 
manganese concretions 2 to 5 millimeters in 
diameter; 5 percent gravel; slightly acid (pH 6.2); 
abrupt wavy boundary. 

IICig—15 to 24 inches; gray (10YR 5/1) silty clay, gray 
(10YR 6/1) dry; common medium distinct dark 
yellowish brown (10YR 4/4) mottles; weak medium 
and coarse subangular blocky structure; very hard, 
firm, very sticky and very plastic; few very fine roots; 
few very fine tubular pores; few large manganese 
concretions 5 to 12 millimeters in diameter; slightly 
acid (pH 6.4); clear smooth boundary. 

ዘር20--24 to 43 inches; olive gray (5Y 5/2) clay, light 
brownish gray (10YR 6/2) dry; blue streaks; 
massive; extremely hard, firm, very sticky and very 
plastic; few very fine roots; few very fine tubular 
pores; neutral (pH 6.8); abrupt wavy boundary. 

ዘርኋ9---43 to 60 inches; variegated olive gray (5Y 5/2), 
gray (10YR 5/1), and dark grayish brown (10YR 
4/2) gravelly sandy clay loam; massive; hard, firm, 
sticky and plastic; 30 percent gravel; neutral (pH 
7.3). 


Depth to bedrock is more than 60 inches. The depth 
to the ۱۱۵ horizon ranges from 14 to 28 inches. The 
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Wapato Series 


The Wapato series consists of deep, poorly drained 
soils in old abandoned river channels and depressional 
areas of flood plains. These soils formed in moderately 
fine textured recent alluvium derived from various kinds 
of rock. Slopes are 0 to 3 percent. The mean annual 
precipitation is about 45 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of Wapato silty clay loam; in the 
SW1/4NW1/4NE1/4 of sec. 21, T. 13 5., R. 3 W. 


Ap—0 to 5 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
moderate fine subangular blocky structure; hard, 
firm, slightly sticky and slightly plastic; many very 
fine roots; many very fine tubular pores; medium 
acid (pH 6.0); clear smooth boundary. 

A1—5 to 17 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
many fine distinct brown (10YR 5/3) mottles; 
moderate fine subangular blocky structure; hard, 
firm, slightly sticky and plastic; many very fine roots; 
many very fine tubular pores; medium acid (pH 6.0); 
clear smooth boundary. 

B21g—17 to 37 inches; dark grayish brown (10YR 4/2) 
silty clay loam, grayish brown (10 YR 5/2) dry; 
common fine prominent dark reddish brown (SYR 
3/3) mottles; moderate medium subangular blocky 
structure; very hard, firm, slightly sticky and plastic; 
common very fine roots; common very fine tubular 
pores; medium acid (pH 5.8); clear smooth 
boundary. 

B22g—37 to 48 inches; dark grayish brown (10YR 4/2) 
silty clay loam, grayish brown (10YR 5/2) dry; 
common fine prominent dark reddish brown (5YR 
3/3) mottles; moderate medium subangular blocky 
structure; very hard, firm, sticky and plastic; few very 
fine roots; common very fine and fine tubular pores; 
medium acid (pH 5.8); clear smooth boundary. 

Cg 一 48 to 60 inches; grayish brown (10YR 5/2) silty 
clay, light brownish gray (10YR 6/2) dry; many fine 
prominent yellowish red (BYR 5/6) mottles; massive; 
very hard, firm, sticky and plastic; few very fine 
roots; few very fine tubular pores; slightly acid (pH 
6.2). 


Depth to bedrock is more than 60 inches. The mollic 
epipedon is 10 to 24 inches thick. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. Distinct mottles are present throughout the horizon 
in areas that have not been plowed. 

The B horizon has hue of 10YR to 5Y, value of 4 or 5 
when moist and 5 or 6 when dry, and chroma of 1 or 2 
when moist or dry. It is silty clay loam or silt loam that is 
20 to 35 percent clay and less than 15 percent sand that 
is coarser than very fine sand. 
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films on peds; 35 percent soft sandstone fragments; 
medium acid (pH 5.6); clear smooth boundary. 
IIGr—22 inches; variegated weathered sandstone. 


Depth to soft bedrock is 20 to 40 inches. The B 
horizon is as much as 35 percent weathered, crushable 
rock fragments. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3 when moist, and chroma of 2 or 3 when moist or 
dry. 
The Bt horizon has hue of 7.5YR or 5YR, value of 3 or 
4 when moist and 4 to 6 when dry, and chroma of 4 to 6 
when moist or dry. It is 30 to 35 percent clay and less 
than 15 percent sand that is coarser than very fine sand. 


Willamette Series 


The Willamette series consists of deep, well drained 
soils in slightly convex areas on broad valley terraces. 
These soils formed in silty alluvium derived from various 
kinds of rock. Slopes are 0 to 3 percent. The mean 
annual precipitation is about 45 inches, and the mean 
annual temperature is about 53 degrees F. 

Typical pedon of Willamette silt loam; 2 miles east of 
Peoria and 250 feet north from the county road that lies 
east and west; in the NE1/4NW1/4 of sec. 16, T. 13 S., 
R. 4 W. 


Ap—0 to 6 inches; very dark brown (10YR 2/2) silt loam, 
grayish brown (10YR 5/2) dry; weak medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; many very fine roots; 
many very fine irregular pores; medium acid (pH 
5.6); abrupt smooth boundary. 

A1—6 to 13 inches; very dark brown (10YR 2/2) silt 
loam, grayish brown (10YR 5/2) dry; moderate 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular and irregular pores; 
medium acid (pH 5.6); clear smooth boundary. 

A3—13 to 24 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
moderate coarse prismatic structure and moderate 
medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
many very fine tubular pores; medium acid (pH 5.6); 
clear smooth boundary. 

B1—24 to 33 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate coarse 
prismatic structure and moderate medium 
subangular blocky; hard, firm, slightly sticky and 
slightly plastic; common very fine roots; many very 
fine tubular pores; medium acid (pH 5.8); clear 
smooth boundary. 

B2t—33 to 45 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate medium 
prismatic structure and moderate medium 
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content of clay varies 25 percent or more between the 
subsoil and substratum. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 1 or 2 when moist or 
dry. It is clay loam or silty clay loam and is 27 to 35 
percent clay. 

The IIC horizon has hue of 5۷ to 10۷۳, value of 4 or 5 
when moist and 6 or 7 when dry, and chroma of 2 or 
less. It is clay or silty clay and is 55 to 65 percent clay. 

The IIIC horizon is 20 to 35 percent gravel. 


Willakenzie Series 


The Willakenzie series consists of moderately deep, 
well drained soils on low foothills. These soils formed in 
colluvium derived dominantly from sedimentary rock. 
Slopes are 2 to 50 percent. The mean annual 
precipitation is about 50 inches, and the mean annual 
temperature is about 53 degrees F. 

Typical pedon of Willakenzie clay loam, 20 to 30 
percent slopes; 0.25 mile south of Providence Church, 
on Richardson Gap Road; in the NE1/4SE1/4NE1/4 of 
sec. 16, T. 11 5., R. 1 W. 


A11—0 to 3 inches; dark brown (7.5YR 3/2) clay loam, 
brown (10YR 4/3) dry; moderate very fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine and fine tubular pores; slightly 
acid (pH 6.2); abrupt smooth boundary. 

A12—3 to 6 inches; dark brown (7.5YR 3/2) clay loam, 
brown (10 YR 4/3) dry; moderate fine subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many fine roots; many very fine 
tubular pores; medium acid (pH 6.0); clear smooth 
boundary. 

81-6 to 10 inches; reddish brown (5YR 3/4) clay loam, 
dark yellowish brown (10YR 4/4) dry; moderate fine 
subangular blocky structure; hard, friable, sticky and 
plastic; common fine roots; many very fine tubular 
pores; medium acid (pH 5.8); clear smooth 
boundary. 

B22t—10 to 15 inches; reddish brown (5YR 4/4) silty 
clay loam, brown (7.5YR 5/4) dry; moderate fine 
and medium subangular blocky structure; very hard, 
friable, sticky and plastic; common fine roots; many 
very fine tubular pores; many thick dark reddish 
brown (5YR 3/4) clay films on peds; medium acid 
(pH 5.8); clear smooth boundary. 

B3t—15 to 22 inches; yellowish red (SYR 4/6) silty clay 
loam, strong brown (7.5YR 4/6) dry; moderate fine 
subangular blocky structure; hard, friable, sticky and 
plastic; common fine roots; many very fine tubular 
pores; many thick reddish brown (SYR 4/4) clay 


Soil Survey 


8219-11 to 17 inches; dark brown (10YR 3/3) clay, 
dark grayish brown (10YR 4/2) dry; weak medium 
prismatic structure parting to moderate medium and 
fine subangular blocky; very hard, very firm, very 
sticky and very plastic; common fine roots; common 
fine tubular pores; slightly acid (pH 6.2); clear 
smooth boundary. 

8220-17 10 27 inches; dark brown (10YR 3/3) clay, 
dark grayish brown (10YR 4/2) dry; few fine distinct 
strong brown (7.5YR 5/6) mottles; weak coarse 
prismatic structure; very hard, very firm, very sticky 
and very plastic; few fine roots; common very fine 
and fine tubular pores; 15 percent soft weathered 
gravel; medium acid (pH 6.0); gradual smooth 
boundary. 

C1g—27 to 46 inches; dark grayish brown (10YR 4/2) 
clay; common fine distinct strong brown (7.5YR 5/6) 
mottles; massive; very hard, very firm, very sticky 
and very plastic; few fine roots; few fine tubular 
pores; medium acid (pH 6.0); gradual smooth 
boundary. 

020-46 to 60 inches; dark brown (10 YR 4/3) clay; 
massive; very hard, very firm, very sticky and very 
plastic; common fine distinct strong brown (7.5YR 
5/6) mottles on weathered rock fragments; medium 
acid (pH 6.0). 


Depth to bedrock is more than 60 inches. Faint to 
distinct mottles are at a depth of 16 to 30 inches. 

The A horizon has value of 2 or 3 when moist, and it 
has chroma of 2 or 3 when moist or dry. 

The B horizon has hue of 2.5Y or 10YR, value of 3 or 
4 when moist and 4 or 5 when dry, and chroma of 2 or 3 
when moist or dry. It is silty clay or clay. 


Witzel Series 


The Witzel series consists of shallow, well drained 
soils on low foothills adjacent to terraces of the 
Willamette Vailey. These soils formed in colluvium 
derived dominantly from basic igneous rock. Slopes are 
3 to 70 percent. The mean annual precipitation is about 
50 inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Witzel very cobbly loam, 3 to 30 
percent slopes; on Washburn Butte; in the 
SW1/4NW1/4NE1/4SW1/4 of sec. 18, T. 13 S., R. 2 W. 


A1—0 to 5 inches; dark brown (7.5YR 3/2) very cobbly 
loam, very dark grayish brown (10YR 3/2) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; many very fine tubular pores; 20 
percent gravel and 35 percent cobbles; medium acid 
(pH 5.8); clear smooth boundary. 

B2— 5 to 16 inches; dark brown (7.5YR 3/2) very cobbly 
clay loam, very dark grayish brown (10YR 3/2) dry; 
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subangular blocky; hard, firm, sticky and plastic; 
common very fine roots; many very fine tubular 
pores; common moderately thick and thin 
discontinuous clay films in pores and on peds; gray 
(10YR 5/1) silt particles on 20 percent of vertical 
faces of peds; few very fine black (10YR 2/1) 
manganese stains; medium acid (pH 5.8); diffuse 
smooth boundary. 

B3t—45 to 53 inches; dark yellowish brown (10YR 3/4) 
silty clay loam, yellowish brown (10 YR 5/4) dry; 
weak medium subangular blocky structure; slightly 
hard, friable, sticky and plastic; few very fine roots; 
many very fine tubular pores; medium acid (pH 5.8); 
clear wavy boundary. 

C—53 to 60 inches; dark yellowish brown (10YR 4/4) 
silty clay loam, light yellowish brown (10YR 6/4) dry; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few fine roots; many very fine and 
few medium tubular pores; medium acid (pH 5.9). 


Depth to bedrock is more than 60 inches. Thickness of 
the solum is 40 to 60 inches. The mollic epipedon is 20 
to 30 inches thick. 

The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 
dry. 
The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry, and it has chroma of 3 or 4 when moist or 
dry. It is silty clay loam or silt loam and is 25 to 35 
percent clay and less than 15 percent sand that is 
coarser than very fine sand. 

The C horizon is silty clay loam or silt loam. 


Witham Series 


The Witham series consists of deep, somewhat poorly 
drained soils on alluvial fans, foot slopes, and terraces. 
These soils formed in alluvium and colluvium derived 
from various kinds of rock. Slopes are 2 to 12 percent. 
The mean annual precipitation is about 50 inches, and 
the mean annual temperature is about 53 degrees F. 

Typical pedon of Witham silty clay, 2 to 12 percent 
slopes; in the SW1/4NE1/4SW1/4 of sec. 7, T. 12 R. 
1 ነሎ. 


Ap 一 0 to 6 inches; very dark grayish brown (10YR 3/2) 
silty clay, dark grayish brown (10YR 4/2) dry; weak 
medium and fine subangular blocky structure parting 
to moderate fine granular; hard, firm, very sticky and 
very plastic; common fine roots; many fine irregular 
pores; slightly acid (pH 6.4); abrupt smooth 
boundary. 

A1—6 to 11 inches; very dark grayish brown (10YR 3/2) 
silty clay, dark grayish brown (10YR 4/2) dry; strong 
medium and fine subangular blocky structure; very 
hard, very firm, very sticky and very plastic; common 
fine roots; many fine irregular pores; slightly acid (pH 
6.4); clear smooth boundary. 
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valley terraces. These soils formed in silty alluvium 
derived from various kinds of rock. Slopes are 0 to 12 
percent. The mean annual precipitation is about 45 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Woodburn silt loam, 0 to 3 percent 
slopes; 3 miles northwest of Shedd; about 100 feet 
south of the east-west gravelled county road; in the 
SW1/4NE1/4SW1/4 of sec. 34, T. 12 S., R. 4 W. 


Ap 一 0 to 6 inches; very dark brown (10YR 3/2) silt loam, 
grayish brown (10YR 5/2) dry; weak fine subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; many very fine roots; few medium 
tubular pores; medium acid (pH 6.0); clear smooth 
boundary. 

A1—6 to 19 inches; dark brown (10YR 3/3) silt loam, 
grayish brown (10YR 5/2) dry; weak moderate 
subangular blocky structure; hard, friable, sticky and 
slightly plastic; many very fine roots; few fine tubular 
pores; medium acid (pH 6.0); clear smooth 
boundary. 

851-19 to 25 inches; dark brown (10YR 3/3) silty clay 
loam, pale brown (10YR 6/3) dry; few fine distinct 
dark yellowish brown (10YR 4/4) mottles; moderate 
medium subangular blocky structure; very hard, firm, 
sticky and plastic; common very fine roots; many 
medium tubular pores; slightly acid (pH 6.2); clear 
smooth boundary. 

B21t—25 to 37 inches; brown (10YR 4/3) silty clay loam, 
pale brown (10 YR 6/3) dry; common medium 
distinct yellowish brown (10YR 5/6) and grayish 
brown (10YR 5/2) mottles; strong medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; few fine roots; few fine tubular pores; 
common moderately thick clay films on peds; slightly 
acid (pH 6.2); abrupt smooth boundary. 

B22t—37 to 54 inches; brown (10YR 4/3) silty clay loam, 
pale brown (10YR 6/3) dry; common medium 
distinct dark grayish brown (10YR 4/2) and dark 
yellowish brown (10YR 4/6) mottles; moderate 
medium subangular blocky structure; very hard, firm, 
sticky and plastic; few fine roots; many fine tubular 
pores; common thin clay films on peds; few fine 
black (10 YR 2/1) manganese stains; slightly acid 
(pH 6.2); clear smooth boundary. 

B3t—54 to 60 inches; brown (10YR 4/3) silty clay loam, 
light yellowish brown (10YR 6/4) dry; weak coarse 
prismatic structure; extremely hard, firm, sticky and 
plastic; few fine roots; many fine tubular pores; few 
thin clay films on peds; slightly acid (pH 6.2). 


Depth to bedrock is more than 60 inches. 
The A horizon has value of 2 or 3 when moist and 4 or 
5 when dry, and it has chroma of 2 or 3 when moist or 


dry. 
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weak very fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; many very fine tubular pores; 20 
percent gravel and 35 percent cobbles; medium acid 
(pH 5.8); abrupt wavy boundary. 

IIR—16 inches; basalt. 


Depth to hard bedrock is 12 to 20 inches. 

The A horizon has hue of 10YR to 5۷۴, value of 2 or 
3 when moist and 3 to 5 when dry, and chroma of 2 or 3 
when moist and 2 to 4 when dry. 

The B horizon has hue of 10YR to 5YH, value of 3 to 
5 when dry, and chroma of 2 to 4 when moist or dry. It is 
very cobbly clay loam or very stony silty clay loam and is 
50 to 60 percent coarse fragments. 


Witzel Variant 


The Witzel Variant consists of shallow, well drained 
Soils on low foothills. These soils formed in colluvium 
that is high in content of volcanic ash and is derived 
dominantly from basic igneous rock. Slopes are 0 to 12 
percent. The mean annual precipitation is about 50 
inches, and the mean annual temperature is about 53 
degrees F. 

Typical pedon of Witzel Variant very cobbly silt loam, O 
to 12 percent slopes; 175 yards northeast of house; in 
the NE1/4SW1/4NW1/4SW1/4 of sec. 24, T. 9 S, R. 1 
W. 


۸۵1-0 to 6 inches; dark brown (7.5YR 3/2) very cobbly 
silt loam, brown (7.5YR 5/4) dry; common fine 
distinct strong brown (7.5YR 4/6) stains in root 
channels; weak fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; many very fine tubular pores; 15 
percent gravel and 20 percent cobbles; medium acid 
(pH 6.0); clear wavy boundary. 

A3—6 to 18 inches; dark brown (7.5YR 3/2) very cobbly 
silt loam, brown (7.5YR 5/4) dry; common fine 
distinct strong brown (7.5YR 4/6) stains in root 
channels; weak very fine subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; many very 
fine irregular pores; 25 percent gravel and 25 
percent cobbles; medium acid (pH 6.0); abrupt wavy 
boundary. 

R—18 inches; partially fractured basalt. 


Depth to hard bedrock is 12 to 20 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 when moist and 3 to 5 when dry, and chroma of 2 
or 3 when moist and 2 to 4 when dry. 


Woodburn Series 


The Woodburn series consists of deep, moderately 
well drained soils in slightly convex areas on broad 


chroma of 2 or 3 when moist or dry. They have 25 to 50 
percent rock fragments in the upper part and 45 to 80 
percent in the lower part. 

The C horizon has hue of 10YR or 75۷8, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 3 
or 4 when moist or dry. It has 50 to 80 percent rock 
fragments. It is extremely stony sandy loam, very stony 
sandy loam, or extremely cobbly loam. 


Zango Series 


The Zango series consists of shallow, excessively 
drained soils on dissected side slopes of uplands. These 
soils formed in colluvium derived dominantly from light- 
colored tuff, breccia, and basic igneous rock. Slopes are 
60 to 90 percent. The mean annual precipitation is about 
75 inches, and the mean annual temperature is about 49 
degrees F. 

Typical pedon of a Zango gravelly loam in an area of 
Zango-Dobbins gravelly loams, 60 to 90 percent slopes; 
2 miles southeast of Cascadia State Park; in the 
NE1/4NE1/4NW1/4 of sec. 9, T. 14S, R. 3 E. 


A1—0 to 5 inches; very dark grayish brown (10YR 4/2) 
gravelly loam, pale brown (10YR 6/3) dry; strong 
very fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine roots; 
many fine irregular pores; 20 percent fine gravel 
strongly acid (pH 5.2); clear wavy boundary. 

B2—5 to 13 inches; dark yellowish brown (10YR 4/3) 
very cobbly loam, pale brown (10YR 6/3) dry; 
moderate fine subangular blocky structure; hard, 
firm, sticky and plastic; common fine and medium 
roots; many fine tubular pores; 20 percent cobbles 
and 30 percent gravel; strongly acid (pH 5.2); abrupt 
irregular boundary. 

IIR—13 inches; fractured basalt. 


Depth to hard bedrock is 10 to 20 inches. 

The A horizon has value of 4 to 6 when moist and 6 to 
8 when dry, and it has chroma of 1 to 3 when moist or 
dry. 

The B horizon has hue of 10YR or 7.5YR, value of 4 
or 5 when moist and 6 to 8 when dry, and chroma of 3 
to 5 when moist or dry. It is very gravelly loam, very 
gravelly clay loam, or very cobbly loam and is 18 to 30 
percent clay. 
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The 821 horizon has hue of 10YR or 7.5YR, value of 3 
or 4 when moist and 5 or 6 when dry, and chroma of 3 
or 4 when moist or dry. It is silty clay loam or silt loam 
and is 20 to 35 percent clay and less than 15 percent 
sand that is coarser than very fine sand. 

The B3t horizon is silt loam or silty clay loam and is 15 
to 30 percent clay. 


Yellowstone Series 


The Yellowstone series consists of shallow, somewhat 
excessively drained soils on narrow ridgetops and side 
slopes of uplands. These soils formed in colluvium 
derived dominantly from basic igneous rock. Slopes are 
3 to 90 percent. The mean annual precipitation is about 
95 inches, and the mean annual temperature is about 43 
degrees F. 

Typical pedon of a Yellowstone stony loam in an area 
of Henline-Yellowstone-Rock outcrop complex, 50 to 90 
percent slopes; 1/4 mile southeast of Crabtree Lake; in 
the SE1/4SE1/4 of sec. 16, T. 11 S, R. 3 E. 


01-1 inch to 0; layer of leaves, needles, and twigs. 

A—0 to 5 inches; dark brown (10YR 3/3) stony loam, 
brown (10YR 4/3) dry; moderate fine granular 
structure; slightly hard, friable, nonsticky and 
nonplastic; many fine roots; many fine irregular 
pores; 35 percent angular gravel, cobbles, and 
stones; very strongly acid (pH 5.0); clear smooth 
boundary. 

AC—5 to 12 inches; dark brown (10YR 3/3) very stony 
sandy loam, brown (10YR 4/3) dry; weak medium 
subangular blocky structure; soft, very friable, 
nonsticky and nonplastic; many fine roots; many fine 
irregular pores; 50 percent angular gravel, cobbles, 
and stones; very strongly acid (pH 4.8); clear 
smooth boundary. 

C—12 to 18 inches; dark brown (10YR 4/3) extremely 
stony sandy loam, pale brown (10YR 6/3) dry; 
massive; soft, very friable, nonsticky and nonplastic; 
many fine roots; many fine irregular pores; 80 
percent angular stones, cobbles, and gravel; very 
strongly acid (pH 4.6); abrupt irregular boundary. 

R—18 inches; basalt. 


Depth to hard bedrock is 10 to 20 inches. 
The A and AC horizons have hue of 10YR to 5YR, 
value of 2 or 3 when moist and 3 to 5 when dry, and 
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Formation of the Soils 


the accumulation of organic matter and limited leaching 
of bases have produced Xerolls such as the Chapman, 
Coburg, and Malabon soils. On the older surfaces, where 
soil forming factors have been active for long periods of 
time, Xeralfs such as the Dupee and Santiam soils have 
developed. On the oldest surfaces Xeric Haplohumults, 
such as the Saikum soils, have developed. 

In the lower foothills, summers are warm and dry and 
the growing season is slightly shorter than that on the 
terraces at the lower elevations. The winters are cool 
and moist. Plant growth begins late in spring and 
continues until midsummer for soils with a xeric moisture 
regime. On the younger surfaces, the accumulation of 
organic matter and the rapid leaching of bases have 
formed Ochrepts and Umbrepts such as the Ritner and 
Stayton soils. On the older surfaces, an agillic horizon is 
evident in Xeric Haplohumults such as the Bellpine, Jory, 
and Nekia soils. 

On the western slopes of the Cascade Range, 
summers are cool and moist and the growing season is 
short to medium. The winters are cold and moist, and 
there are short periods of snow cover. Plant growth and 
the kinds of plants that are included in the climax 
community are quite varied. This area is within the 
Western Cascade Mountain resource area of Oregon. 
The area is further divided into two plant zones, in which 
there are major differences in the soils. At elevations 
between 1,200 and 2,800 feet in the Cascade Range, 
soils are developing under a native plant community that 
is within the Douglas-fir-western hemlock zone (29). This 
environment produces enough plant growth for the 
development of an umbric epipedon. Leaching has been 
such that base saturation is not excessively low and 
there is not sufficient accumulation of aluminum, iron, 
and organic carbon for spodic horizons to form. On the 
younger surfaces, Umbrepts such as the Acanod, 
Harrington, Kinney, and Quartzville soils have developed. 
In some areas where iron content is high, soils such as 
those of the Blachly series have developed reddish hues 
and have high chroma. These soils are classified as 
Ochrepts even though their organic matter content is 
high enough for them to be classified as Umbrepts. On 
older, more stable surfaces, Humults such as the 
Honeygrove and Peavine soils have developed (77). 

At elevations above 3,000 feet in the Cascade Range, 
the plant composition changes to include noble fir (29). 
An umbric epipedon has developed in the soils, and 


Dr. R. B. Parsons, research soil scientist, 501 Conservation Service, 
assisted in writing this section. 


Soil is a natural, three-dimensional body on the Earth's 
surface that supports plants. Its characteristics and 
properties have been determined by physical and 
chemical processes that result from the interaction of 
five factors—climate, living organisms, time, topography, 
and parent material (27). The influence of any one of 
these factors varies from place to place, but the 
interaction of all the factors determines the kind of soil 
that forms. 

The soils in this survey area have been greatly 
influenced by such factors as the very cold, wet, short 
growing season at the higher elevations in the Cascade 
Range and the warm, dry, long growing season at the 
lower elevations along the Willamette River. The age 
and type of parent material have greatly influenced the 
soil development in areas of recent alluvium along the 
river flood plains and in areas of old alluvium on 
terraces. In the higher areas of eastern Linn County, 
colluvium and glacial till derived from andesite and basalt 
mixed with volcanic ash have imparted special 
characteristics to the soils. 

In this section the soil-forming factors of climate and 
living organisms are discussed separately. The factors of 
time, topography, and parent material are grouped and 
discussed under the heading "Geomorphic Surfaces and 
Soil Development." 


Climate 


Climate has a strong influence on soil formation. Heat 
and moisture greatly influence the kind of vegetation that 
grows and the rate at which organic matter decomposes 
and minerals weather. Heat and moisture also influence 
the rate of removal of material from some soil horizons 
and the rate of accumulation in others. 

In Linn County there are three major climatic areas 
that greatly influence soil genesis: (1) areas that have 
warm, dry summers and cool, moist winters; (2) areas 
that have warm, moist summers and cool, moist winters; 
and (3) areas that have cool, moist summers and cold, 
moist winters. In the Willamette Valley, the summers are 
warm and dry and the growing season is long. The 
winters are cool and moist. Plant growth begins early in 
spring and continues through midsummer. Many of the 
soils have a xeric moisture regime. On young surfaces, 
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areas of the Bull Run and Kinney soils, as well as in 
areas of most other medium textured and moderately 
coarse textured soils. 


Geomorphic Surfaces and Soil 
Development 


The geomorphic surfaces in this survey area were 
mapped by Balster and Parsons (6), using high-altitude 
aerial photographs. The surfaces were visually traced 
throughout the Willamette Valley part of the survey area. 
Sequential relationships among surfaces, stereoscopic 
observations, elevation, and photo interpretation of tonal 
patterns were used to map the surfaces. Each 
geomorphic surface is named for a locality (6, 22) where 
that particular surface is well expressed. 

The geomorphic surfaces fit a time sequence, but 
there are exceptions that are noted in the discussion of 
individual surfaces. A complete sequence of the surfaces 
in the order of their age from the youngest to the oldest 
is as follows—Horseshoe, Ingram, Winkle, Senecal, 
Calapooyia, Dolph, and Eola. 

Steep, broken topography that has some slopes of 
more than 100 percent characterizes the Looney 
geomorphic unit. Because of variable stability of the 
landscape, the soils and surfaces of the Looney unit fit 
no particular span of time; therefore, it is not considered 
a geomorphic surface. The Luckiamute unit as mapped 
in narrow valleys includes the Horseshoe and Ingram 
surfaces and some areas of the Winkle surface. 

Horseshoe surface.—The Horseshoe surface is the 
lower of the two flood plains in the area. It has low relief 
and includes stream channels and associated areas 
such as point bar deposits, channel fillings, and 
abandoned meanders. The surface generally is underlain 
by coarse textured or moderately coarse textured 
alluvium. Many areas of the Horseshoe surface are not 
vegetated or support young stands of willows or 
cottonwoods. Areas of this surface in the survey area 
are dominantly less than 10 feet above the normal 
stream level. Annual flooding inundates the Horseshoe 
surface. Rapid changes of the Horseshoe landscape 
result from the cutting of new channels, abandonment of 
older channels, lateral migration of meanders, and 
downstream movement of alluvial deposits. In some third 
order valleys, there are not two identifiable flood plains 
(Horseshoe and Ingram), which attests to the recent age 
of the surface. The Horseshoe surface began to form 
only a short time ago, as shown by the presence of 
metallic artifacts in the alluvium. It is estimated that it is 
of postsettlement age—since the middle of the 19th 
century. 

Soils of the Horseshoe surface are typified by 
Fluventic Haploxerolls, which formed on the dynamic 
surfaces of the flood plains and show little evidence of 
soil development in the unweathered gravelly or sandy 
sediment. Since the building of large dams on the upper 
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leaching has not produced albic and spodic horizons in 
soils that have reaction above 4.5. Soils common to 
these areas are Dystric Cryandepts, which are 
represented by the Hummington and Keel soils, and 
Cryochrepts, which are represented by the Bensley, 
Crabtree, and Cruiser soils. 

Living organisms, especially the higher plants, are an 
active factor in soil formation. The changes they bring 
about depend mainly on life processes peculiar to each 
kind of organism. The kinds of organisms that live on 
and in the soil are determined in turn by climate and by 
the parent material, topography or relief, and age of the 
Soil. 

Plants provide a cover that reduces erosion and 
stabilizes the soil surface. Leaves, twigs, roots, and 
remains of entire plants accumulate on the surface of 
forest soils and are decomposed by micro-organisms, 
earthworms, and other soil fauna. Plant roots widen 
cracks in the underlying rock, permitting water to 
penetrate. The uprooting of trees by wind also mixes soil 
layers and loosens the underlying material. 

The soils in this survey area formed under three major 
types of plant cover. In the xeric soil zone, grass is a 
prominent member of the plant community along with a 
mixed conifer and deciduous forest of Oregon white oak, 
bigleaf maple, and Douglas-fir. The annual dieback of 
grass roots provides a large amount of organic material. 
The deciduous trees absorb calcium and other bases 
and return them to the soil surface annually through the 
falling of the leaves, thus reducing the effects of 
leaching. Under these conditions Mollisols such as the 
Malabon soils have developed. In the udic soil zone, the 
proportion of grasses and deciduous trees is less and 
the proportion of conifers is greater. Organic matter still 
has accumulated; however, bases have been absorbed 
by the conifers and therefore are not so readily returned 
to the soil. Also, the greater precipitation in the udic soil 
zone has resulted in more leaching of bases, so that 
soils with an umbric epipedon, such as the Harrington 
Soils, have formed. 

Small animals, earthworms, insects, and micro- 
organisms influence the formation of soils in several 
ways. They mix organic matter into the mineral soil 
material and accelerate the decomposition of organic 
matter by breaking down the remains of plants. Small 
animals burrow into the soil and mix the layers. 
Earthworms and other small invertebrates feed on the 
organic matter in the upper few inches of the soil 
material. They slowly but continually mix the soil material 
and can alter its chemistry. Bacteria, fungi, and other 
micro-organisms hasten the weathering of rocks and the 
decomposition of organic matter. 

In this survey area, conditions generaily are favorable 
for most organisms to function. Earthworms are very 
common to all areas except the frigid and cryic zones. 
Small animals such as gophers and moles are common 
in the lower, warmer areas and are very prominent in 
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The topography of the Luckiamute unit is typical of 
that of flood plains of small streams. Relief is absent 
except for minor corrugations as a result of channeling. 
A few small alluvial fans that extend out from small 
valleys are included in the Luckiamute unit. These fans 
contain sediment of variable composition, depending 
upon what was eroded in the immediate source area. 
Because the Luckiamute unit can be directly traced to 
the Horseshoe and Ingram surfaces, it is assumed that 
the age of the unit brackets the age of the surfaces in 
the larger valleys. 

Winkle surface.—The middle to early Holocene Winkle 
surface is the oldest surface related to the present 
drainage systems of western Oregon (Z2). Most of the 
Winkle surface has the morphology typical of abandoned 
flood plains of aggrading streams. The elevation 
differences between the bars and channels are largely a 
result of the competence of the stream. The braided, 
overloaded stream channel that deposited sediment 
associated with the Winkle surface reflects the size of 
the stream responsible for the formation of the bars and 
channels. Elevations of the Winkle surface in this area 
generally are 15 to 30 feet above the usual flow level of 
the present streams. Texture of the sediment is 
dominated by silt and clay, which commonly are 
underlain by stratified sand and gravel at a depth of 4 to 
6 feet. 

The sediment beneath the Winkle surface ranges in 
age from 5,250 to 10,850 years, as determined by 
Carbon-14 dating. Many areas of the Winkle surface 
along the Columbia River contain strata of volcanic ash 
from the eruption of Mt. Mazama. 

The well drained Malabon and Sifton Variant soils are 
typical of soils that formed in sediment associated with 
the Winkle surface. This terrace has been stable long 
enough for the Malabon soils to have developed a mollic 
epipedon and to have an organic matter content 
resulting from pedogenesis rather than from organic 
matter inherited from the alluvial parent material. The 
fine texture of the parent material of these soils over 
time has facilitated the eluviation of clay from the 
surface to form a fine textured argillic horizon. Bases 
have been depleted to less than 75 percent of base 
saturation since the early Holocene. Areas of the 
Malabon soils have a gentle bar and channel microrelief, 
which suggests that the parent material was frequently 
scoured by overflow during the early stages of soil 
development. 

The Sifton Variant soils (Andic Xerumbrepts) have an 
umbric epipedon and contain pyroclastic material derived 
from the eruption of Mt. Mazama. Carbon-14 dates 
obtained for the Winkle surface span the time of the Mt. 
Mazama eruption. Areas of the Sifton Variant soils are 
gravel bars of the Winkle surface on which ash, either as 
ash fall or alluvium, filled the interstices between the 
gravel. Other major soils of the Winkle surface are the 
Bashaw (23), Coburg, Conser, and Salem soils. 
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tributaries, farming activities have invaded the higher 
lying areas of this surface. The soils exhibit some 
darkening by organic matter in the A horizon and weak 
subangular blocky structure in the AC horizon. These 
soils are so young that they have no diagnostic horizons 
other than a minimal umbric or mollic epipedon. Among 
the soils that are associated with this surface are those 
of the Camas and Newberg series. 

Ingram surface.—The Ingram surface is the higher of 
the two flood plains in the area. The topography of the 
Ingram surface is typically undulating, and as much as 
10 feet of relief is produced by overbank channeling 
during flood stage (22). The bars and channels have an 
approximate orientation parallel to the stream. The 
expression of microrelief on the surface is related to the 
competence of the stream that flowed through the area. 
Longitudinal] stream profiles with segmented gradients 
also add to the complexity of the Ingram surface as a 
flood plain. Elevations generally are 10 to 20 feet above 
the usual flow level of the stream. Texture generally is 
gravelly loam, silt loam, or silty clay loam, although some 
sandy strata are common. 

Radiocarbon tests date sediment associated with the 
Ingram surface is 550 to 3,290 years old (22); therefore, 
the change in the stream system that caused 
abandonment of the Winkle surface as a flood plain 
occurred 3,290 to 5,250 years ago (6). The partial 
abandonment of the Ingram surface as a flood plain 
occurred less than 550 years ago, which indicates the 
dynamic nature of the landscape. 

Soils that formed in the alluvial sediment of the Ingram 
surface include Fluvaquentic Haplaquolls, Cumulic Ultic 
Haploxerolls, and Fluventic Haploxerolls. The Wapato 
soils represent the first group, the Chapman and 
Chehalis soils the second, and the Camas and Newberg 
soils the third. These soils have a mollic epipedon, 
presumably in part inherited from the alluvial parent 
material, that has a presumed irregular decrease in 
organic matter content with an increase in depth. The 
Wapato soils have weak to strong structure and have 
been in place long enough to exhibit evidence of gleying 
and the oxidation of ferrous iron to ferric iron to form 
distinct mottles. Camas and Newberg soils show little 
development other than accumulation of organic matter 
in the surface layer. Chapman and Chehalis soils have a 
cambic horizon that shows some evidence of clay 
movement but not in amounts sufficient to qualify it as 
an argillic horizon. 

Luckiamute unit.—This unit is on flood plains or in 
small drainageways that contain local alluvium derived 
from the erosion of material associated with the Dolph 
and Eola surfaces and the Looney unit. As defined, the 
concept of the Luckiamute unit includes areas of the 
Horseshoe and Ingram surfaces and, in places, areas of 
the Winkle surface that are too small to separate at the 
scale used. 
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features formed across the lithologic discontinuities 
include organic matter, clay films, iron mottles and 
concretions, base eluviation, and structural development 
(20). 

It is important to note that in some areas of Linn 
County the Dayton, Greenback, and Malpass Members 
of the Willamette Formation are underlain by a gravelly 
or clayey substratum. The gravelly substratum is Linn 
Gravel, and the clayey substratum is the Diamond Hill 
Paleosol; these are the two members of the Rowland 
Formation (7, 78). The soils in these areas occur in 
compiex patterns with typical soils associated with the 
Willamette Formation, and their present use and 
management do not differ significantly. 

Dolph surface.—The Dolph surface is next to the 
oldest group of landforms in the survey area. 
Topography of the Dolph surface varies, but it is well 
above the general level of the valley floors. The Dolph 
surface occurs as remnants of extensive flats that have 
been dissected to form a rolling topography composed 
of a complex group of landforms that would be further 
divided into terraces, pediments, and upland remnants 
for detailed study (6). Strath terraces along the eastern 
margin of the part of the Willamette Valley that is in the 
survey area were also mapped as Dolph surface. The 
shoulders of valleys graded to the Luckiamute unit 
(equivalent to the Ingram surface, except that it is 
underlain by local alluvium) are included in the Dolph 
surface, and the back slopes, foot slopes, and alluvial 
toe slopes of small tributary valleys are included in the 
concept of the Luckiamute surface and its local alluvium. 
The Dolph surface in places is underlain by bedrock, 
weathered gravel, saprolite, or clay deposits. The gravel 
under the Dolph surface in this area is the Leffler Gravel 
and the highly weathered Lacomb Gravel (22). The 
Dolph surface is considered to be middle Pleistocene, 
based on its position on the landscape and the degree 
of weathering of the underlying material. Elevations are 
commonly 300 to 680 feet in the Albany, Lebanon, and 
Brownsville areas. 

The soils representative of ihe Dolph surface in the 
survey area are Salkum soils (Xeric Haplohumults), 
Willakenzie soils (Ultic Haploxeralfs), and Steiwer soils 
(Ultic Haploxerolls). Dolph surface soils commonly are 
Alfisols or Mollisols that have hue of 7.5YR, and many of 
them have a Bt horizon, as do the Salkum and 
Willakenzie soils. Steiwer soils do not have a Bt horizon, 
and it is thought that they formed in more recent 
pedisediment resulting from modification of the Dolph 
surface and, as yet, have not had sufficient time to 
develop a Bt horizon (4, 6, 79). 

Eola surface.—The Eola surface consists of erosional 
remnants of the oldest stable geomorphic surface in the 
area. The crests and saddles of low foothills around the 
Willamette, North and South Santiam, and Calapooya 
Valleys are representative of the Eola surface. Relief of 
the Eola surface is moderate; typical remnants have 
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Senecal surface.—The Senecal surface in the 
Willamette Valley has been derived from minor incision, 
with integration of drainage, of the Calapooyia surface, 
which is the main valley floor (6). The stratigraphy of 
deposits associated with the Calapooyia and Senecal 
surfaces has been extensively studied in the southern 
part of the Willamette Valley. They are considered to be 
silty and clayey sediment of the Willamette Sound, 
described by Condon in 1871 (7,9). In the southern part 
of the Willamette Valley, the Senecal surface is typified 
by very slight relief and organization of drainage with 
little incision (22, 27). Elevations generally are 200 to 
400 feet. 

Typical soils of the Senecal surface are those of the 
Willamette, Woodburn, Amity, Concord, and Dayton 
series. In an area in Linn County, the Willamette series 
and associated series were studied in detail (27). it was 
found that the Amity soils are on slightly convex islands 
encircled by Dayton and Coburg soils, which occupy the 
more nearly concave positions or swales. Both 
Willamette and Woodburn soils are adjacent to streams 
where overbank flow has left alluvial deposits that form 
natural levees (27). 

Calapooyia surface.—The Calapooya surface is an 
extensive landscape on the main valley floor of the 
Willamette Valley. It is best expressed in the survey area 
and is particularly prominent along the eastern side of 
the Calapooya River, from which it takes its name (6). 
This surface is at elevations between 200 and 400 feet. 

Absence of appreciable local relief is characteristic of 
the Calapooyia topography. In this survey area, the 
surface slopes in a northwesterly direction at a rate of 
about 5 feet per mile. As is expected on a surface with 
these characteristics, drainage is poorly organized and 
drainage of surface water is extremely slow (6, 22). This 
surface is mantled with the silty late Pleistocene Irish 
Bend Member of the Willamette Formation (7), and in 
some places it is mantled by sediment associated with 
the Winkle surface and Luckiamute unit. This surface 
contains most of the glacial erratics described by Allison 
as having been ice-rafted into the Willamette Valley (7). 
Alluvial toe slopes of valley-side alluvium, probably of 
Holocene age, also help to merge the Calapooyia 
surface with the next higher surface. The Calapooyia 
surface is considered to be late Pleistocene (22). 

Dayton soils (Typic Albaqualfs) and Holcomb soils 
(Mollic Albaqualfs) are extensive on the Calapooyia 
surface. These soils formed in the Greenback and 
Malpass Members of the Willamette Formation and have 
been stable long enough to be somewhat depleted of 
bases (7). Dayton soils have an ochric epipedon, a 
prominent A2 horizon, and a dense silty clay argillic 
horizon. The Holcomb soils have a mollic epipedon, an 
A2 horizon, and a dense clay argillic horizon (27). The 
master horizons of the Dayton and Holcomb soils are 
contrasting strata of the Greenback, Malpass, and Irish 
Bend Members of the Willamette Formation. Pedogenic 
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Valley floors and small alluvial cones are Luckiamute unit 
inclusions in the Looney unit. The soils in the Looney 
unit formed in glacial till and colluvium, derived from 
sandstone, andesite, and basalt mixed with volcanic ash. 

In xeric areas below 1,200 feet, the Looney unit is 
represented by Ritner, Chehulpum, and Witzel soils. The 
Ritner soils are moderately deep Dystric Xerochrepts, 
have high chroma in the epipedon, and have developed 
on metastable slopes of the Looney unit. The 
Chehulpum soils are shallow Entic Haploxerolls and are 
on metastable slopes of the Looney unit. In some places 
a cambric horizon has developed where the soil material 
has been stable for a sufficient time (6, 79). Witzel soils 
commonly are on buttes and other steep, active slopes 
in the Willamette Valley (5). In areas of the Looney unit 
where faulting has occurred, base-rich ground water 
seeping from the faults may result in black or very dark 
gray, somewhat poorly drained or poorly drained soils on 
active or metastable slopes. Panther and Philomath soils 
are representative of these soils. 

The soils in the Cascade Range that represent the 
Looney unit include those of the Hummington, Keel, 
Bensley, Crabtree, and Cruiser series, which generally 
are above 3,000 feet, and those of the Harrington, 
Kinney, Quartzville, Blachly, Honeygrove, and Peavine 
series, which are at 1,200 to 2,800 feet. The 
characteristics of these soils were discussed in the 
sections on climate and vegetation. 

In areas where the surfaces are stable and where the 
annual precipitation ranges from 60 to 90 inches, soils 
such as those of the Honeygrove and Peavine series 
have developed. Blachly and Quartzville soils are more 
common on those surfaces where the precipitation 
ranges from 85 to 120 inches. For these soils the 
development of an argillic horizon within the control 
section appears to be inhibited on tuffaceous parent 
material that has a probable component of surficial 
volcanic ash weathered under high-rainfall udic 
conditions. Mesic soils such as those of the Harrington 
and Kilchis series and cryic soils such as those of the 
Hummington series are on the more steeply sloping, 
metastable and active slopes. 
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rounded hill and valley topography with as much as 150 
feet of local relief. Hanging valleys are common. Slope 
ranges from 2 to 20 percent, and elevation generally 
exceeds 600 feet. 

The Eola surface is considered to be middle to early 
Pleistocene in age and was undoubtedly quite extensive 
(6) at one time; however, late Pleistocene and Holocene 
erosion, as discussed previously, removed much of this 
surface so that only small remnants remain. Landforms 
of the Looney unit generally adjoin the Eola surface and 
join it to younger, lower lying surfaces. 

The Eola surface in the survey area is typified by Jory, 
Nekia, and Bellpine soils at elevations of less than 1,200 
feet in the area adjacent to the Willamette Valley and by 
Honeygrove and Peavine soils at elevations of 1,200 to 


2,800 feet in the western foothills of the Cascade Range. 


These soils are all Ultisols, and therefore they represent 
the most advanced stage of weathering and leaching of 
bases in the survey area. The Jory, Nekia, and Bellpine 
soils have a xeric moisture regime, and the Honeygrove 
and Peavine soils have an udic moisture regime. 

Looney unit.—The Looney unit has no particular age 
connotation; therefore, is not considered to be a 
geomorphic surface. The terrain of the Looney unit is 
completely dissected and is predominantly steeply 
sloping. Slope exceeds 100 percent in some areas. 
Steep, broken topography mapped as the Looney unit 
may join any other two surfaces, or it may make up large 
areas of mountainous terrain so thoroughly dissected 
that no geomorphic surfaces are recognizable. Erosion is 
active on much of the Looney unit, and there are some 
areas of mass soil movement. Occasional remnants of 
some of the oldest geomorphic surfaces are in the unit 


The variability in age makes the Looney unit useful for 
geomorphic mapping of mountainous terrain. The 
mountainous parts of the survey area that are in the 
Cascade Range are considered to be Looney unit. The 
Looney unit could be subdivided into several smaller 
geomorphic units if it were mapped at a larger scale. 
Three significant gradient breaks are apparent, and they 
correspond to stable, metastable, and active slopes (77). 
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Glossary 


in areas where valleys are cut in alternating strong 
and weak layers. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Breccia. Å coarse grained clastic rock composed of 
angular rock fragments (larger than 2 millimeters) 
commonly cemented together in a finer grained 
matrix of varying composition and origin. The 
consolidated equivalent of rubble. 

Cable yarding. ۸ method of moving felled trees to 3 
nearby central area for transport to a processing 
facility. Most cable yarding systems involve use of a 
drum, 3 pole, and wire cables in an arrangement 
similar to that of 3 rod and reel used for fishing. To 
reduce friction and soil disturbance, felled trees 
generally are reeled in while one end is lifted or the 
entire log is suspended. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Catena. A sequence, or “chain,” of soils on a landscape 
that formed in similar kinds of parent material but 
have different characteristics as a result of 
differences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Chiseling. Tillage with an implement having one or more 
Soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 


Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvial fan. The fanlike deposit of a stream where it 
issues from a gorge upon a plain or of a tributary 
stream near or at its junction with its main stream. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Anion. Charge of electricity. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 


as— 
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Basal area. The area of a cross section of a tree, 
generally referring to the section at breast height 
and measured outside the bark. It is a measure of 
stand density, commonly expressed in square feet. 

Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bench. A platform-type, nearly level to gently sloping 
erosional surface that developed on resistant strata 
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Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose. —Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable. —When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a ۰ 

Firm. —When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic. —When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky. —When wet, adheres to other materiai and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard. —When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft rock. —When dry, breaks into powder or 
individual grains under very slight pressure. 
Cemented. —Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. Å ciose-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Crop residue management. Returning crop residue to 
the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cropping system. Growing crops using a planned 
system of rotation and management practices. 

Culmination of the Mean Annual Increment (CMAI). 
The average annual increase per acre in the volume 
of a stand. Computed by dividing the total volume of 
the stand by its age. As the stand increases in age, 
the mean annual increment continues to increase 
until mortality begins to reduce the rate of increase. 
The point where the stand reaches its maximum 
annuai rate of growth is called the culmination of the 
mean annual increment. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Debris flow (mudflow). A mass movement process 
involving the rapid flow of highly viscous mixtures of 
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Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Claypan. Å slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climax plant community. The plant community on a 
given site that will be established if present 
environmental conditions continue to prevail and the 
site is properly managed. 

Coarse fragments. Mineral or rock particles larger than 
2 millimeters in diameter. 

Coarse textured soil. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that is 15 to 35 percent, 
by volume, rounded or partially rounded rock 
fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Very cobbly soil material is 35 to 60 
percent of these rock fragments, and extremely 
cobbly soil material is more than 60 percent. 

Colluvium. Soil material, rock fragments, or both, moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Compaction. An alteration of soil structure in which the 
Soil particles are rearranged so that pore space is 
decreased and bulk density is increased. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Compressible (in tables). Excessive decrease in 
volume of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation cropping system. Growing crops in 
combination with needed cultural and management 
practices. If soil improving crops and practices used 
in the system more than offset the soil depleting 
crops and deteriorating practices, then it is a good 
conservation cropping system. Cropping systems 
are needed on all tilled soils. Soil improving 
practices in a conservation cropping system include 
the use of rotations that contain grasses and 
legumes and the return of crop residue to the soil. 
Other practices include the use of green manure 
crops of grasses and legumes, proper tillage, 
adequate fertilization, and weed and pest control. 
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Poorly drained. —Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained. —Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature; for example, fire that exposes 
the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfail where cereal 
grain is grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fan terrace. A relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 
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debris, water, and entrapped air. A mudflow is a 
type of debris flow with clastic particles that are 
sand-sized and finer. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diameter Breast Height (DBH). Diameter of a tree, 
excluding the bark, at a height of 4.5 feet above the 
average ground level. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained. —Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained. —Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained. —Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained. —Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained. —Water is removed 
slowly enough that the soil is wet for significant 
periods during the growing season. Wetness 
markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat 
poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a 
combination of these. 
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Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Hard rock. Rock that cannot be excavated except by 
blasting or by the use of special equipment that is 
not commonly used in construction. 

Hardpan. A hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

High-residue crops. Crops such as small grain and corn 
used for grain. If properly managed, residue from 
these crops can be used to control erosion until the 
next crop in the rotation is established. These crops 
return large amounts of organic matter to the soil. 

Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a well- 
defined outline; hillsides generally have slopes of 
more than 15 percent. The distinction between a hill 
and a mountain is arbitrary and is dependent on 
local usage. 

Horizon, soil. ۸ layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon. —An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon. —The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

A2 horizon. —The mineral horizon in which the main 
feature is loss of silicate clay, iren, alluminum, or 
some combination of these. 

B horizon. —The mineral horizon below an A 
horizon. The B horizon is in part a layer of transition 
from the overlying A to the underlying C horizon. 
The B horizon also has distinctive characteristics 
such as (1) accumulation of clay, sesquioxides, 
humus, or a combination of these; (2) prismatic or 
blocky structure; (3) redder or browner colors than 
those in the A horizon; or (4) a combination of 
these. The combined A and B horizons are generally 
called the solum, or true soil. If a soil does not have 
a B horizon, the A horizon alone is the solum. 
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Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. Å nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foothill. A steeply sloping upland that has relief of as 
much as 1,000 feet (or 300 meters) and fringes a 
mountain range or high-plateau escarpment. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Fragile (in tables). A soil that is easily damaged by use 
or disturbance. 

Fragipan. ۸ loamy, brittle subsurface horizon low in 
porosity and content of organic matter and low or 
moderate in clay but high in silt or very fine sand. À 
fragipan appears cemented and restricts roots. 
When dry, it is hard or very hard and has a higher 
bulk density than the horizon or horizons above. 
When moist, it tends to rupture suddenly under 
pressure rather than to deform slowly. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Grassed waterway. ۸ natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, as much as 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 
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Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border. —Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or borders. 
Basin. —Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding. —Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation. —Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle). 一 Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow. —Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation. 一 Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding. —Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Lacustrine deposit (geology). Material deposited in 
lake water and exposed when the water level is 
lowered or the elevation of the land is raised. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, as 
well as the amount of soil and rock material, vary 
greatly. 

Large stones (in tables) Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 
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C horizon. —The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral ۱۱ precedes 
the letter C. 

R layer. —Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
Soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors of predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Illuviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 
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For example, a notation of 10۷6 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Open space. A relatively undeveloped green or wooded 
area provided mainly within an urban area to 
minimize feelings of congested living. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, 3 prism, or a block. 

Pediment. A gently sloping erosional surface developed 
at the foot of a receding hill or mountain slope. 
Pedon. The smallest volume that can be called “a soil." 

A pedon is three dimensional and large enough to 

premit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

۱۷۵۲۷ SIOW: ሸባ ری ا‎ araa less than 0.06 inch 


Slow................ TERT 0.06 to 0.2 inch 
Moderately slow ... … ......0.2 to 0.6 inch 
Moderate........ ... .. .0.6 inch to 2.0 inches 


to 6.0 ınches‏ 2.0 ا 
to 20 inches‏ 6.0... ... 
more than 20 inches‏ 


Moderately rapid... 
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Low-residue crops. Crops such as corn used for silage, 
peas, beans, and potatoes. Residue from these 
crops is not adequate to control erosion until the 
next crop in the rotation is established. These crops 
return little organic matter to the soil. 

Low strength. The soil is not strong enough to support 
loads. 

Major Land Resource Area (MLRA). A geographically 
associated land resource unit important in statewide 
agricultural planning. It also has value in interstate, 
regional, and national planning. 

Mean Annual Increment (MAI). The total growth of a 
stand of trees divided by the stated age. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, or 
structure by heat, pressure, and movement. Nearly 
all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—f/aini, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Mountain. A natural elevation of the land surface, rising 
more than 1,000 feet above surrounding lowlands, 
commonly of restricted summit area (relative to a 
plateau) and generally having steep sides and 
considerable bare-rock surface. A mountain can 
occur as a single, isolated mass or in a group 
forming a chain or range. 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
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Mildly alkalne.. ............ ........... .. es 7.4 to 7.8 
Moderately alkaline ... . ees. «7.9 84 
Strongly alkaline ............... یمم‎ basa B [0.9 0 


Very strongly alkaline . .... .. . eO 9.1 and higher 


Regolith. The unconsolidated mantle of weathered rock 
and soil material on the earth's surface; the loose 
earth material above the solid rock. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
gravel, cobbles, stones, and boulders. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Saprolite (soil science). Unconsolidated residual 
material underlying the soil and grading to hard 
bedrock below. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Sequum. ۸ sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
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Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Pitting (in tables). Pits caused by melting ground ice. 
They form on the soil after plant cover is removed. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Potential plant community. The plant community on a 
given site that will be established if present 
environmental conditions continue to prevail and the 
site is properly managed. (See climax plant 
community.) 

Potential rooting depth (effective rooting depth). 
Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
no properties restricting the penetration of roots to 
this depth. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Puddling. The act of destroying soil structure by 
handling a soil when it is wet. It results in dense soil 
that is dominantly massive or single grain and nearly 
impervious to air and water. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid ..... سے سس‎ Below 4.5 
Very strongly acid... . ...... 4,6 10 5.0 
Strongly acid...... ን صا‎ 5.1 to 5.5 
Medium acid 020 5.6 to 6.0 
Slightly acid..... … 6.1 to 6.5 
DOUG El ERE 6.6 to 7.3 
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Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, 
resulting from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 


follows: 
Millime- 
ters 

Very coarse sand... اسم‎ 46 ›» oree سس‎ ov å 2.0 to 1.0 
Coarse Sand.......... — — ..... 1.0 to 0.5 
Medium sand.... ... 0.5 to 0.25 
Fine sand... ..... .. .0.25 0 
Very fine sand..... .. sees 0.10 to 0.05 
e … .....0.05 to 0.002 
6 iiss بے و‎ .. . ሠ. JØSS than 2 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stone line. A concentration of coarse fragments in a 
soil. Generally it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies material 
that weathered in place and is overlain by recent 
sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 6 to 15 inches 
(15 to 38 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands that provide 
vegetative barriers to wind and water erosion. 

Structure, soll. The arrangement of primary soil 
particles into compound particles or aggregates. The 
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surface layer or of the underlying material. All the 
Soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell (in tables). The shrinking of soil when dry 
and the swelling when wet. Shrinking and swelling 
can damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The mineral 
form is called quartz. 

Silica-sesquioxide ratio. The ratio of the number of 
molecules of silica to the number of molecules of 
alumina and iron oxide. The more highly weathered 
soils or their clay fractions in warm-temperate, 
humid regions, and especially those in the tropics, 
generally have a low ratio. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Site class. Å grouping of site indexes into 5 to 7 
production capability levels. Each level can be 
represented by a site curve. 

Site curve (50-year). A set of related curves on a graph 
that shows the average height of dominant trees for 
the range of ages on soils that differ in productivity. 
such level is represented by a curve. The basis of 
the curves is the height of dominant trees that are 
50 years old or are 50 years old at breast height. 

Site curve (100-year). A set of related curves on a 
graph that show the average height of dominant and 
codominant trees for a range of ages on soils that 
differ in productivity. Each level is represented by a 
curve. The basis of the curves is the height of 
dominant and codominant trees that are 100 years 
old or are 100 years old at breast height. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Skid trail. Trail or furrow caused by skidding logs over 
the surface of the ground. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 

there is marked change in moisture content. 

Slippage (in tables). Soil mass susceptible to movement 
downslope when loaded, excavated, or wet. 
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divided by specifying "coarse," “fine,” or "very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 

Tuff. A compacted deposit that is 50 percent or more 
volcanic ash and dust. 

Turbidity. A state in which sediment is stirred up in a 
body of water. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial melt water. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Volatilize. A process in which a substance is caused to 
pass off as a vapor. 

Weathering. Al! physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil materiai consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. 

Yarding. The act of moving logs from a cutting area to a 
landing or loading area. 
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principal forms of soil structure are—p/aty 
(laminated), prísmatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying 
surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the "plow layer," or the "Ap horizon." 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field is generally built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
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See footnote at end of table. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 


Linn County Area, Oregon 


Soil Survey 
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TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 


—— rr ———————Ó—M—M—— a ee ee 


| | 
| Temperature | Precipitation 
| | | | 2 years in | | E years in 10] | 
| | | 10 will have-- | Average | | will have-- | Average | 
Month | average Average (Average | | | መክ ፎር of | Average | [ | Kd Average 
daily | daily Maximum Minimum growing Less | More ‘days with snowfall 
maximum minimum | | temperature| temperature | degree | Ic --|than~-|0.10 inch| 
| | | higher lower days” or more 
| | | I than-- | than-- | | | | | | 
A 


4.3 


25.3 


Recorded in the period 1953-77 at Detroit, OR 


[ala] |‏ ھا سدا 5 | 5 |[ %51515 

Jenuary---- | 42.3 | 32.1 | 37.3 | 59 | 14 | 55 | 136 | 6.73 [19.50 | 17 
February---| 47.3 | 34.3 | 50.9 | 63 | 23 | 98 | 9.56 | 5,64 [13.04 | 14 | 
Marc ---| 50.1 | 34.5 | 52.3 | 69 | 25 | 107 | 10.13 | 6.27 113.59 | 16 | 
April------ | 55.7 | 37.8 | 46.7 | 79 | 31 | 213 | 6.45 | 5.12 | 8.56 | 13 | 
May------- | 63.5 | 43.4 | 53.5 | 90 | 33 | 419 | 4.77 | 2.89 | 6.45 | 31 | 
June-------| 70.3 | 49.8 | 60.1 | 93 | 40 | 603 | 2.83 | 1.35 | 4.02 | 6 | 
July-------| 78.2 | 53.5 | 65.9 | 99 | 45 | 803 | 0.64 | 0.05 | 1.06 | 2 | 
August----- | 78.1 | 53.9 | 66.0 | 99 | 45 | 806 | 1.56 | 0.21 | 2.58 | 4 | 
September--| 72.6 | 50.4 | 61.3 | 96 | 40 | 645 | 3.45 | 0.69 | 5.57 | 6 | 

October----| 61.3 | 44.3 | 52.8 | 84 | 34 | 397 | 7.28 | 3.94 [10.00 | 11 
Novenber---| 49.8 | 38.5 | 54.2 | 66 | 27 | 147 | 12.92 | 6.97 [17.78 | 16 | 
Decenber---| 44.5 | 34.8 | 39.7 | 59 | 20 | 69 | 14.92 | 8.52 120.13 | 17 | 
me | | | | | | | | | | 

Average--| 59.5 | 42.3 | 50.9 | መ= | --- | - | === | --- | === | --- 
— اہ سر وو‎ = | -። |- |-[-[፦|-. 
Total-==-| — | -— | -— | === | --= | 4,362 | 88.27 177.68 198.51 | 133 | 
1 ۱ t 1 ۱ t 1 t t ۱ 1 


*A growing degree day is an index of the amount of heat available for plant growth. It can be calculated by 
adding the maximum and minimum daiiy temperetures, dividing the gum by 2, and subtracting the temperature below 


which growth is minimal for the principal crops in the area (40 F). 
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Linn County Area, Oregon 


TABLE 2.--FREEZE DATES IN SPRING AND FALL 


a‏ س سے سے 


32 °F 
or lower 


Temperature 


28 OF 
or lower 


24 ۲ 


Probability 


i or lower j| 


Recorded in the period 1951-74 at Albany, OR 


一 -一 一 一 一 一 一 一 一 一 一 一 


May 8 


May 1 


April 19 


September 30 


October 10 


October 28 


April 6 


March 27 


March 7 


October 28 


November 6 


November 24 


March 4 


February 18 


January 23 


November 4 


November 17 


December 10 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


Soil Survey 
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TABLF 2.--FREEZE DATES IN SPRING AND FALL--Continued 


| 
{ Temperature 
Probability | 
——————————— 
| 24% | 28% | 32 9% 
i or lower ; or lower 1 or lower 


Recorded in the period 1951-79 at Cascadia, OR 
ص‎ ==" >| ee 


June 6 


May 30 


May 16 


September 16 


September 23 


October 6 


May 4 


April 24 


April 4 


October 5 


October 15 


November 4 


D e — o ren Ua “ጣቸ ዳዓ mr rn a‏ کا کک “ሥፍ a ኣሥ ቹን nn‏ ——— سے سے 


March 26 


March 15 


February 24 


October 31 


November 11 


December 2 


س 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years iu 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


l year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


Linn County Area, Oregon 


TABLE 2.--FREEZE DATES IN SPRING AND FALL--Continued 


Temperature 


28 9F 
or lower 


| 32% 
or lower 


24% | 
or lower 


Probability 


一 上 一 


Recorded in the period 1953-77 at Detroit, OR 


ICM ne EK 


| 
| 
| 
| 
| 
April 3 | May 1 
| 
March 21 | April 23 
| 
February 24 | April 9 
| 
| 
| 
| 
| 
| 
November 15 | October 27 
| 
November 26 | November 4 
| 
December 18 | November 18 


March 4 


February 21 


January 28 


November 29 


December 8 


December 27 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Last freezing 
temperature 
in spring: 


l year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


l year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


ل ا ا 


Soil Survey 


TABLE 3.--GROWING SEASON 


一 一 一 一 
Length of growing season if daily 
minimum temperature exceeds-- 

EEE 


| | 


| 24°F | BF | 32°F 


Recorded in the period 1951-74 
at Albany, OR 


| 
| 
Probability | 
| 


| Days | Days ۱ Days 
9 years in 10 | 267 | 232 | 156 
8 years in 16 | 285 | 242 | 168 
5 years in 10 | 321 | 262 | 192 
2 years in 10 | 365 | 281 | 216 
| | | 
1 year in 10 | 365 | 291 | 228 


————————— — 


Recorded in the period 1951-79 
at Cascadia, OR 


TT Bas | 295 | Das - 
9 years in 10 | 237 | 172 | 117 
8 years in 10 | 252 | 186 | 126 
5 years in 10 | 281 | 213 | 143 
2 years in 10 | 321 | 239 | 159 
1 year in 10 | 365 | 253 | 168 


Recorded in the period 1953-7 
at Detroit, OR 


OT Bas Des | Ds 0 
9 years in 10 | 282 | 245 | 188 
8 years in 10 | 300 | 268 | 200 
5 years in 10 | 345 | 291 | 222 
2 years in 10 | 365 | 342 | 244 
1 year in 10 | 365 | 365 | 255 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


> ር کے‎ ።መ፦- ን ን  ”  ትሮፕ ም ምንንም .ቭ.ጋ. ICM MCI ae رو ہہ ہہ ہہ‎ MEO 


Map ! Soil name i Acres | percent 
5 ol! | 
| | | 
1A |Abiqua silty clay loam, 0 to 3 percent slopes-------------------------- mn መ -| 1,610 | 0.2 
18 | Ab iqua silty clay loam, 3 to 5 percent 51065 ------- اعد مام سج سے سد سے‎ nnn nn عم لم عام ع حا دس دہع دع‎ n | 340 [ 
25 jAcanod silt loam, 2 to 25 percent slopes---- چو ت‎ SEE imeem و سوج‎ SES | 10 | 0.2 
3 jAmity silt loam----------- መመመመመመመመፍው መ መመመ መመ መመ መመመ መመመ መመመ سج مس حر‎ eee | 26,700 ۱ 2.8 
4D Apt silty clay loam, 2 to 25 percent ER መመመመመመ=መመመመመመመመመመመመመመመ መው | 8,205 | 0.9 
5ኛ lapt silty clay loam, 25 to 50 percent north slopes------------------------------ om 3,485 | 0.4 
67 [At silty clay loam, 25 to 50 percent south slopes ames دت‎ porcus 1,560 | 0.2 
7 بعس‎ Silty clay loam---------------------------------- mami menn m حا‎ መመመ etiem سوج‎ 9,985 | 1.0 
8 jBashaw silty دا وان‎ መዲ رف ا کا بوم ا و ع ےک ا سی سیت‎ መመመመመመመመ e mii aim کوچ‎ | 25,635 | 2.7 
90 jBellpine silty clay loam, 3 to 12 percent slopes-------------------------------2-2--- | 6,735 | 0.7 
9D [Bellpine silty clay loam, 12 to 20 percent slopes---------------------------------- | 9,120 | 10 
9E jBelipine silty clay loam, 20 to 30 percent slopes-------- عع د سي عا ددمت ددا‎ ne | 4,695 | 0.5 
9፻ jPellpine silty clay loam, 30 to 50 percent slopes-------- و‎ | 1,810 | 0.2 
10E | Bensley stony loam, 2 to 30 percent slopes----------------2-2--- مه‎ wn መመመ መመመ | 1,915 | 0.2 
11F Bensley-Valsetz stony loams, 30 to 50 percent slopes------------------------------- | 4,470 | 0.5 
11G [Bensley-Valsetz Stony loams, 50 to 75 percent slopes----------- visu A 6,855 [ 0.7 
12E jBlaehiy Clay loam, 12,410 | 1.3 
13F jBlachly Clay loam, 6,335 | 0.7 
13G jBlachly clay loam, 50 to 75 percent north slopes---------- سه تبجا سس حو مه‎ ጻው መ መመመ መ en | 3,800 | 0.4 
14F |Blachly Clay loam, 30 to 50 percent south slopes------------------ SS SSS E SES SRE | 8,880 | 0.9 
14G رت‎ Clay loam, 50 to 75 percent south slopes-----------------------------------7 | 3,580 | 0.4 
150 | Bohannon Cobbly loam, 3 to 25 percent slopes------- جع اج‎ me دوس وہہ‎ mme መመመ | 220 | 
16B ۵ؾ‎ silt loam, 0 to 7 percent slopes----- اس‎ e «8፡8 mm mme mm | 2,495 ۱ 0.3 
17C [Bull Run silt loam, 3 to 15 percent slopes--------------- መመመመመመውመመመ -ፉ<መመመመመመመወመመመመመ መመ | 1,675 | 0.2 
17E jBull Run silt loam, 15 to 30 percent slopes---------------- وچ سس ہے سا ےہ سا‎ 1,040 | 0.1 
18 1Camas gravelly sandy loam------------------ چمچ دده د دده‎ ser KST DC و و‎ | 2,185 | 0.2 
19 [Chapman loam------------ ج ج ها‎ mmm mi mE mE دو سو‎ Emme einem سمج وح ای جرد سح سیم جرج‎ | 7,000 | 0.7 
20C | Chehalem silt loam, 3 to 12 percent slopes----------------------------------------- | 675 | 0.1 
21 [Chehalis silty clay 3108፻8”””መመ=----መጻመ----------- መሩ መመመ መመመ መ መ መ ی سیب‎ m en e ee 10,895 | 1.1 
22C |Chehulpum silt loam, 3 to 12 percent slopes------- 'መመመመመመመመመመመ 1,215 | 0.1 
22E [Chehulpum silt loam, 12 to 35 percent slopes-------- em 740 | 0.3 
23 jClackamas gravelly silt loam---------------- م س ا ت کک ا کک ت سے ت س‎ 10,300 ۱ 1.1 
24 jClackamas Variant silt loam----------------------------2----- = | 2,075 [ 0.2 
25 [Cloquato silt loam--------------—-—-------emT TR حا‎ RTL a mn io Sei i ees 8 8,350 | 0.9 
26 | Coburg silty clay لد بر می مع لی سی سے سے سد بے سے سے سے سے سے سس س ہو10‎ nen دع‎ ne مع یع لد می‎ መመመመመመሙመ ncs | 16,165 | 1.7 
27 | Concord silt loam--------- መመመ መመመ መመመ መመመ መው ہد عا عبج سدح موجه‎ GET ہج مج ع عاج سا‎ 10,835 | 1.1 
28 | Conser silty clay loam---------------------- 9,955 | 10 
29 | Courtney gravelly silty clay loam-------- ---- | 8,500 | 0.9 
30D [Crabtree stony loam, 2 to 25 percent slopes-------------------------- me=====mmemmem me | 415 | * 
30F 人 Eee stony loam, 25 to 45 percent slopes----------------- መመመመጭሙመመመመመመ መ መመ اس بت بات‎ ۱ 2,070 | 0.2 
30G | Crabtree stony loam, 45 to 75 percent slopes--------- mm om | 4,190 | 0.4 
310 | Cruiser gravelly loam, 3 to 25 percent slopes-------- -መ------ À————— LENE | 2,925 | 0.3 
33፻ [cruiser gravelly loam, 25 to 50 percent slopes-------- | 2,725 | 0.3 
31G | Cruiser gravelly loam, 50 to 70 percent slopes--------------------------------- اچ‎ 1,830 | 0.2 
320 jCunley silty clay loam, 2 to 20 percent slopes-------- ده دي مب سب دع دع دي‎ d -””””| 3,005 j 0.3 
33 jDayton silt loam------------------------------ T--—--------------------- ------------- | 59,075 | 6.1 
34C |Pixonville silty clay loam, 3 to 12 percent Slopes--===-====== መመመመመመመመ መው መመ መ وود‎ 3,360 | 0.4 
34E (Dixonville silty clay loam, 12 to 30 percent slopes------------------- ----መ | 4,910 | 0.5 
34F Dixonville silty clay loam, 30 to 50 percent slopes-------------------------------- | 2,535 | 3ہ‎ 
35C ID1xonville-Philomath-Hazelair complex, 3 to 12 percent slopes---------------------- 3,935 0.4 
35E — |Dixonville-Philomath-Hazelair complex, 12 to 35 percent slopes---------------------] 5,215 | 0.5 
36D |pupee silt loam, 3 to 20 percent slopes--------------------- | 4,100 i 0.4 
37D |Flane gravelly loam, 3 to 25 percent slopes------------------- mm ar eee cee መ ------ 888! 3,795 | 0.2 
37F (Flane gravelly loam, 25 to 50 percent slopes--------------------------- T-—----- ve 2,920 | 0.3 
376 jElane gravelly loam, 50 to 75 percent slopes----------- -“-----መ messene mm mm وو‎ 15 | 0.2 
387 (Flane-Moe gravelly loams, 25 to 50 percent slopes---------------------- mm سب‎ M 3,765 | 0.4 
386 jFlane-Moe gravelly loams, 50 to 75 percent slopes---------------------------------- | 2)690 | 0.3 
39 jFluvents-Fluvaquents complex, nearly level----------------------------4------------- | 10,100 | 1.1 
40G jHarrington-Klickitat complex, 50 to 75 percent north slopes------------------------ | 18,290 | 1.9 
41G jharrington-Klickitat complex, 50 to 75 percent south slopes------------------------ 31,595 ۱ 33 
42H | ደጀ ከብ መ Mock outcrop complex, 50 to 90 percent slopes~----~---~--------~----------| 2,980 | 0.3 
435 jHazelair silty clay loam, 2 to 7 percent | 8,000 ۱ 0.8 
43D jHazelair silty clay loam, 7 to 20 percent slopes------------- ——— ሸሻ. ውው 5,715 | 0.6 
44፻ jHenline very stony sandy loam, 6 to 30 percent slopes----------- mm“ 585 | 0.1 
44F jHenline very stony sandy loam, 30 to 55 percent slopes------ ———————————————À | 2,165 | 0.2 
446 jHenline very stony sandy loam, 55 to 80 percent slopes----------------------------- | 2,800 | 0.3 
0.6 
| ۰ 
۱ 


457 jHenline-Yel lovstone-Rock outcrop complex, 25 to 50 percent slopes-------- መመመመሙመመመ | 5,495 
1 1 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
EE بص ج ص گے‎ 


i 
Map | Soil name ! Acres | Percent 
S oll | | 
-一 一 一 一 
| | | 
458 |Henline-Yellowstone-Rock outcrop complex, 50 to 90 percent slopes------------------ | 9,395 | 1.0 
46 |Ho1conb silt Ioam----------ere=mmveni سس‎ am mt | 17,530 | 1.8 
47C jHoneygrove Silty clay loam, 3 to 12 percent slopes------------------------- ERR 2,585 | 0.3 
47D | Honeygrove silty clay loam, 12 to 25 percent slopes----- GE I وه‎ | 33,470 | 3.5 
48F jHoneygrove silty clay loam, 25 to 50 percent north slopes------- ماه تت سد‎ | 8 0 i 0.9 
49F |Honeygrove silty clay loam, 25 to 50 percent south slopes-------------------------- | 16,580 | 1.7 
50D Hummington very gravelly loam, 5 to 25 percent slopes------------------------------ | 1,315 | 0.3 
50፻ jHummington very gravelly loam, 25 to 50 percent slopes----------------------------- | 4,300 | 0.4 
50G Hummington very gravelly loam, 50 to 75 percent sJopes----------------------------- | 7,565 j 0.8 
51C Jory silty clay loam, 2 to 12 percent sl1opes---------------~------------------------ | 9,415 || 1.0 
51D | Jory silty clay loam, 12 to 20 percent slopes-------------------------------------- | 6,025 [ 0.6 
51E | Jory silty clay loam, 20 to 30 percent slopes-------------------------------2------ "| 2,205 | 0.2 
51F joory silty clay loam, 30 to 50 percent slopes-------------------------- immi ا ا‎ | 695 | 0.3 
52D [5661 gravelly silt loam, 2 to 25 percent slopes-------------------- عاج و عاب سس م‎ | 5,230 [ 0.5 
52F [5563 gravelly silt loam, 25 to 45 percent slopes-- | 11,350 | 4.2 
526 Keel gravelly silt loam, 45 to 75 percent slopes----- i 17,645 i 1.8 
53G [A cnis Harrington complex, 30 to 60 percent slopes------- | 600 | 0.3 
538 jKilchis-Harrington complex, 60 to 90 percent slopes-------------------------------- | 6,310 | 0.7 
54D | Kinney cobbly loam, 3 to 20 percent slopes----------------------------------------- | 8,630 | 0.9 
55F | Kinney cobbly loam, 20 to 50 percent north slopes------------ | 9,795 | 10 
550 رت‎ cobbly loam, 50 to 70 percent north slopes--------------- 9,585 | 1.0 
56F jKinney cobbly loam, 20 to 50 percent south slopes---------------------------------- 9,200 | 1.0 
566 جس‎ cobbly loam, 50 to 70 percent south slopes----------------- ccc CEDE چس‎ - 3,005 | 0.3 
57E | Kinney cobbly loam, slump, 3 to 30 percent slopes-------------------------- سر مات اسم‎ | 2,300 | 0.2 
5817 jKinney-Klickitat complex, 20 to 50 percent north slopes----------------------- ہو‎ 1,5 | 0.2 
586 | سور یز‎ teat complex, 50 to 70 percent north slopes---------------------------- | 6,885 | 0.7 
59F jKinney-Klickitat complex, 20 to 50 percent souta slopes---------------------------- | 3,690 | 0.2 
596 jKinney-Klickitat complex, 50 to 70 percent south slopes---------------------------- | 10,655 ۱ 1.1 
60E |K1ickitat-Harrington complex, 3 to 30 percent slopes------------------------------- | 2,295 | 0.3 
607 |Klickitat-Harrington complex, 30 to 50 percent north slopes----- 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 i 2,215 | 0.2 
62F | Klickitat Harrington complex, 30 to 50 percent south slopes----------------------- -| 6,560 | 07 
63 (Ma labon silty clay 108 一” 一 一 一 一 一 一 一 一 一 一 一 一 人 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 | 12,350 | 1.3 
64 jMalabon Variant loam------------------------------------------- ت ی چت‎ በ የ) “j 1,095 | 0.3 
65B |Marcola cobbly silty clay loam, 2 to 7 percent SlopeS-----===================memmmm [ 3,760 | 0.2 
66B jMcAlpin silty clay loam, 3 to 6 percent slopes------------------ መመመመመመመመመመ Suresnes | 7,605 | 0.8 
67 [HcBee Silty clay loam------------------------- one em | 7,930 | 0.8 
68F 500 silty clay loam, 25 to 50 percent slopes------------------------------------ | 875 | 0.3 
686 [860925 silty clay loam, 50 to 75 percent slopes------------------------------------ | 410 i * 
69B unless silty clay loam, 0 to 8 percent slopes------------------------------------ | 445 | * 
70D jMoe gravelly loam, 3 to 25 percent slopes 9,715 | 1.0 
70F Moe gravelly loam, 25 to 50 percent slopes-- 4,725 | 0.5 
71۳ [53፡57 loam, 25 to 50 percent slopes-------------- | 855 | 0.3 
72ር [Nekta silty clay loam, 2 to 12 percent slopes------------------------------- oo | 11,110 | 1.2 
72D ۰8 silty clay loam, 12 to 20 percent slopes---------------- Somes mm Si iE ISS EIDE | 9)840 | 1.0 
72E pecia silty clay loam, 20 to 30 percent slopes------- مم جج‎ ጅር መመመ | 70 | 0.8 
72F jNekia silty clay loam, 30 to 50 percent slopes------------------------------------- | 6,440 | 0.7 
73 [Newberg fine sandy loam-----------------------2--2---- وچ ےج سید‎ መመመ መመመ eid | 14,185 | 1.5 
74H jQehrepts, very steep------------ mm ی مرت صا‎ Fe دیوجت‎ m ti መ ይ مس‎ | 4,005 | 0.4 
75C jPanther silty clay loam, 2 to 12 percent slopes------------------------------------ | 2,640 | 0.3 
76E Peavine silty clay loam, 3 to 30 percent slopes-------==--=============nmememmmmmmm= | 6,215 [ 0.6 
76G jPeavine silty clay loam, 30 to 60 percent slopes---------------------------------2-- | 8,285 | 0.9 
77A | Pengra silt loam, 1 to 4 percent Slopes----=======-=-=x==========mmemm==mmm=memmmem= | 2,125 ۱ 0.2 
78C pu laua silty clay, 3 to 12 percent slopes-------------------- adi HØRE 1,205 | 0.1 
79C jPhilomath cobbly silty clay, 3 to 12 percent slopes------------- ہے یش‎ ጨመ መመ ወ 8 | 20 [ 0.3 
79F |Ehilomath cobbly silty clay, 12 to 45 percent slopes-------------------- eT 6,600 | 0.7 
80 jPits On عا‎ መች tron و‎ 770 | 0.1 
81D jQuartzville silt loam, 3,660 | 0.4 
82፻ jQuartzville silt loam, 1,480 [ 0.2 
826 20876 silt loam, 810 | 0.1 
83F jQuartzville silt loam, 2,225 | 0.2 
84E jeitner cobbly silty clay loam, 2 to 30 percent slopes------------------------------ 9,465 | 3,0 
840 jRitner cobbly silty clay loam, 30 to 60 percent slopes 7,165 | 0.7 
85 jRiverwash pamm aa 2,275 i 0.2 
86G | Rock outcrop-Orthents و‎ lêk, steep 4,430 | 0.5 
87 jSalen giavelly silt 3 08ሸ6መመውመድመመመመመመመመሙመመሙመሙሙውሙመመሙመመሙመሙሙ መ me ane ee ው م‎ meme | 5 0ء‎ | 0.5 
88B Salkum silty clay loam, 2 to 8 percent slopes-------------- د دود ددس ددسم‎ i -——-—----- 6,540 0.7 
88C |Salkum silty clay loam, 8 to 15 percent slopes------ ee eee | 2,165 | 0.2 
i i 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
سس‎ em 
i 
Map | Soil name | Acres [Percent 


symbol | i | 
| | 


| 

895 |Santiam silt loam, 3 to 6 percent slopes------------------------------------2------- | 3,240 | 0.3 
90B | Saturn clay loam, 0 to 5 percent slopes-------------- መመመመጻዉመመመመመ መመመ መመመ መመመ መመመ መው | 3,615 | 0.2 
1 | Saturn Variant silt loam-----------------------2-------- መመመውመመው። 2 2 جات 2 2 وج 2 5 دعب مج‎ መመ 610 | 0.1 
92 | Sifton Variant gravelly loam----------------- - 1,480 | 0ፊ2 

93ር [Silverton silt loam, 3 to 12 percent slopes--- 290 | * 
94B jStayton silt loam, 0 to 7 percent slopes------------------------2---2---- | 915 | 0.1 
95C [Steiwer silt loam, 3 to 12 percent slopes--------------------------------- TATE 795 [ 0.1 
95D jSteiwer silt loam, 12 to 20 percent slopes-----------------------c--- m = m eee o m صن‎ o o Í 850 | 0.1 
95F | Steiwer silt loam, 20 to 50 percent slopes-----------------------------4---2--2--2---- [ 635 | 0.3 
96E jvalsetz stony loam, 3 to 30 percent slopes----------------------------------------- | 615 | 0.1 
97E | Valsetz-Yellowstone stony loams, 3 to 30 percent slopes---------------------------- | 925 | 0.1 
97H jValsetz Yellowstone stony loams, 30 to 90 percent slopes--------------------------- | 3,465 | 0.4 
98 jeldo silty clay loam------------------—---- mmm سج‎ Á MÀ ممست‎ —ÀÀ 6,800 0.7 
99 [Wapato silty clay loam----------------------------------------------- ~-------------】 4,920 | 0.5 
+۰ 0تت ص‎ ----------- መመመ ዛው 3,010 | 0.3 
101C |Willakenzie clay loam, 2 to 12 percent slopes--------------------------------- s=] 2,025 | 0.2 
101D 1082560 le clay loam, 12 to 20 percent slopes-----------------------7--------2-2-2-2--- ۱ 1,060 | 0.1 
101E jHillakenzie clay loam, 20 to 30 percent slopes----------------------------------- ps 480 | 0.3 
101F jWillakenzie clay loam, 30 to 50 percent slopes--------------------------------2-2---- 500 0.1 
102 Willamette silt loam-------- € ا با جر‎ መ መ መ. መወ መ መ መ i i همست‎ | 7,125 | 0.7 
103C [Witham silty clay, 2 to 12 percent slopes--------------------2------------ --- | 3,275 | 0.3 
104E jNitzel very cobbly loam, 3 to 30 percent slopes----------------------- دم‎ n mmm mm جع جرج‎ 5,600 0.6 
104G lWitzel very cobbly loam, 30 to 70 percent slopes---------------------- — ! 2,620 | 0.3 
105C INitzel Variant very cobbly silt loam, 0 to 12 percent slopes---------- — 1,545 | 0.2 
206A | Woodburn silt loam, 0 to 3 percent slopes-------------------------------2------- መጨ] 30,490 | 3.2 
፲06ር |Roodburn silt loam, 3 to 12 percent slopes------- መመመ ا‎ gE و وه‎ mmm emm - 1,040 | 0.4 

107E | Yellowstone stony loam, 3 to 30 percent slopes------------------------------------- | 265 | s 
107H [Yellowstone stony loam, 30 to 90 percent slopes----- ست که سے سے سے کے کے کے چ و کے ہے سے ہے سے سے سے سے سے ست مم پت‎ | 3,795 | 0.4 
108H |Zango-Dobbins gravelly loams, 60 to 90 percent slopes------------------------------ | 5,250 | 0.5 
| ከ6፻ይፎጅ-መመመመመመመመመሙ መመመ መመ መመመመሙመመመ መ= ------ መመ mere T-————------ -———----- | 5,665 | 0.6 
| wotal-------------------------------------- ~---------- -------------- | 956,560 | 100.0 


Less than 0.1 percent.‏ ٭ 


See footnotes at end of table. 
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Yields 


Absence of a yield indicates that the 


soil is not suited to the crop or the crop generally is not grown on the soil. Only the soils suited to 


[Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils. 
ere those that can be expected under a high level of management. 


crops and pasture are listed] 
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一 -一 -一 一 一 一 一 -一 一 一 一 一 -一 -一 一 -一 -一 -一 一 -一 一 -一 一 -一 一 一 一 -一 一 -一 一 -一 一 一 一 一 一 一 一 一 -一 -一 -一 一 一 一 一 -一 一 一 -一 -一 一 -一 一 -一 一 一 -一 一 一 一 -一 -一 -一 -一 一 -一 一 


ons 


Toar | 

Tons Tons 
9 === 6 
7 === 4.5 
9 === 6 
7 === 4.5 
9 መመመ 6 
8 -== 5.5 
8 --=- 6 
8 oo 6 
5 one 3 


一 一 一 一 -一 一 -一 一 一 一 一 一 一 一 一 一 一 一 -一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 -一 -一 一 一 一 一 一 一 -一 -一 一 -一 -一 -一 一 -一 一 一 一 -一 一 一 一 一 -一 -一 一 -一 一 -一 一 -一 一 


-一 一 一 一 一 一 一 一 一 一 -一 一 -一 一 -一 一 -一 -一 一 一 -一 一 一 一 一 一 一 -一 一 一 一 -一 -一 一 一 -一 -一 一 一 一 -一 一 一 一 一 一 -一 一 -一 一 -一 一 -一 一 -一 一 -一 -一 一 -一 一 一 一 一 一 一 一 一 


Ba 


tarr à 
[Eu Tons 7 

سد ]ہہ g5!‏ 
--ቭ -‏ 701 
سد ا |55 
سسب ሓ-‏ |60 
፦‏ اس اوه 
-- | !80 
- اس )75 
- | |70 
-- | !75 
— اس 551 
፦‏ اس 251 
-= ا !65 
ہے |- اوه 
ጠ-!| ---‏ 


Winter wheat | Sweet corn | Snap beans | Pasture 


TE Ne Er 


— — — መጻ — ከዲ — መጨ å መ تن‎ መመ «መ تسا سین اه‎ ከ ن ا سے سا‎ — —À “መ የም” — ت‎ ወ — መ ت‎ € Zi M MÀ — tre M سا‎ መ € ا ا‎ M سره‎ M € تمہ ام‎ ው سا یساس‎ 


| 
| 


1 
Ibs 


egrass seed 


N 
Lbs 
1, 


—————————————————————————————————————————— 


| 
| 


Perennial 


ሙሬ ሙ= መሠ سے ا‎ — አ” “መ ar تی جرد‎ nr et ም ማዜ میس‎ “መ کک کی یت کے‎ i: bn سس مسبت لايم‎ D “ሞኑ ی —— س ا ن ا ا اا ا ا ا ا لہ ار“ ا متيس متيس ليس لس ا‎ ከመ رد‎ UR የመል” س‎ የወ M Ec re ዘ 


ryegrass seed 
1 Ds {Ibs 
900 = 
900 
800 
900 
900 
900 
900 
850 
750 


1 1 1 1 1 1 n I t 1 1 i i I i i n 1 1 | 1 1 
1 ٦ 1 1 ፣ 1 1 i i ነ i 1 i 1 i i 1 1 | 1 I 1 
i 1 i 1 1 1 1 1 i i [ H i 1 i i 1 n 1 i 1 i 
i 1 [ 1 ፡ 1 1 1 i t 1 1 ፤ 1 1 n i t 1 t I ፥ 
٦ i i 1 1 1 [ 1 å 1 ۱ ۱ 1 [ i i i 1 1 1 | 1 
1 1 D 1 ۱ i 1 ۱ I H ٦ ! i ٦ ۱ 1 i i i 1 1 y 
1 i 1 | t i [ | i i i t t t t i i [ 1 i i 1 
9 1 1 | 1 1 i i 1 | | r I 1 H | ! i [ | i 1 1 
ad 1 I 1 1 1 1 t 1 ፣ 1 1 1 1 1 [ [ 1 H t 1 1 1 
Q 1 1 1 1 1 1 1 1 1 [ i 1 [ i 1 I 1 1 i 1 1 i 
4 ! 1 [ 1 1 [ 1 1 1 1 ۲ ! I t 1 1 i 1 a i [ 1 
v f 1 ! 1 | [ H | 1 1 t ۱ 1 1 1 Ipp ) لد‎ 1 i 1 1 l 
8 PA | i t 1 ፥ [ | [ | 1 ٦ t [ 1 | ፡ ! i i I 1 | 
a 1 1 [ i t 1 1 1 ፥ 1 [ 1 1 ! 1 i ! 0 1 1 t [ 
[s] 1 | i i t 1 i i 1 1 | ፣ ፤ 1 | In ኒ “4 i 1 I n [ 
ጩ 1 [| i t | 1 ۱ 1 | i i 1 1 1 1 LN ty i 1 t 1 1 
ہے‎ ወ 1 ፥ i 1 1 1 | i. 1 i 1 1 1 i [ tg 1 d !g | 1 1 1 
ri Ë [| 1 i 1 i 1 l 1 له‎ | 1 1 ፡ 1 1 1 i> i> io 1 1 1 ፤ 
ር) 1 a 1 [ ID Å [ ig [ 1 1 t i t 1 | 1 (ሠ Ig 1 بز‎ 1 u pe 
a i N i i ۱ å ۱ © 1 ١ 8 ۱ بو ۱ با‎ i i i i 1 g i ig IB 160 ١ © ۱ © 1o 
١ © ۲۳۰ 0 t © ۱ © t Q id | H 10 19 10 | E 0 i 1 4 I ፥ io 19 iw ۱ > (1 ጆቹ 1 > 
፥ ብ 1 4 | ب‎ IQ ty KRO ہمز‎ ۱ à 1 8 190 i (“ረ tw 1 23 tø 1ሠ | Ib 1 1 4 1 
* sx [ ኃሪ 1ሥፐረ x 1 8 * d å i tw 1 لډ‎ 1 1 ri 1 n 4 ፲ሠ Ko tw 1 1 ፲ 1 ወ 1 ወ s © 
k D Qoo mo Fa © DC e لل يم‎ ow <I O ع‎ 1 በዕ fü d og ፎ 2s * ፲ 1 ا‎ Od mw Ow A+ Fa لد‎ 
RE NE AN NZ MZ AA NÅ ወይ q GM cU Ou cU AW © AN AWM mu TH on on NOW 
ro p= [nd ፦ m nm. ~ ` 0 o co Le] ٥ o ዉ a a a a a زره‎ D 
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The amount of forage or feed required to feed one animal unit (one cow, one horse, 


one mule, five sheep, or five goats) for 30 days. 
** Drainage is needed for winter wheat, sweet corn, and snap beans. 


* Animal-unit-month 


Woodburn 


l06C**-------------------- 


Woodburn 


106Rxx----~---------~-~~---- 


Witzel Variant 


108C---------------------- 


Witzel 


104E, 104G---------------- 


Witham 


103Cxx--~------------------ 


Willamette 


102----------------------- 


Willakenzie 


101F---------------------- 


Willakenzie 


101E---------------------- 


Willakenzie 


101C, 101D---------------- 


Whiteson 


100**--------------.------ 


yeg d 
" r Å rass m 
tips | ibs 
eae INN 
! 
| 
809] --- 
j 
800| 
۱ 
=== 
| 
| 
woul 
| 
| 


Wapato 


I 
Ton: 


N I | N - | N اع ھت‎ 
Bu Bu | Tons ons | Tons | Tons | À 
40! ፦--| -- 4 --- 3 
| 
50! |] === 4 --- 4 
i 
: 
| 
"| 
| 
cal 
| 
| 
==] 
| 
| 
” 
| 
انت‎ 
| 
| 
sol 
| 
| 
===) 
| 
| 
| 
| 
I 
| 


Hinter wheat | Sweet corn | Snap beans | Pasture 


جح ی ات 
| 
egrass seed‏ | 
N | i |‏ 
Ibs | Lbs‏ 
== ]1,800 
۱ 
mee‏ ]1,800 


Annual 


Perenniai 


| 


1 4 

0 1 

1 1 

E i 

1 ፡ 

1 i 

1 1 

Le] 1 I 
82 i 1 
፡| | | 
v8 1 1 
ERA I I 
7| | | 
jen 1 1 
ہے‎ 0 I 1 
E 1 1 
o 1 | 
a PE 
is 1 

ቱ፦4 * 

DE à 

o a 
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258 Soil Survey 
TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


lOnly the soils suitable fcr production of commercial trees are listed. 
information was not available] 


Absence of an entry indicates that 


Management concerns‏ ة 
Equip- T H-‏ 


Soil name and | 
Plant 


hemlock, noble fir, 
western redcedar. 


jHestern redcedar---- 
osten hemløeresser 
|... ۲ 1 ی جح جع جع‎ 


1 
1 
map symbol | ment 5-5 Wind- | peer Common trees i " Trees to plant 
| limita- ær throw Enn jindex | 
ze tion ity ۴ hazard | tion be کے وت(‎ 
| | | | | | 
2፲3።=መመመመመመመመመ መመመ መመ መፍ agere si |stight hel መመመመመመ=መመ | 160 IDouglas-fir, western 

Acanod | | | | [Western hemlock----- | መ መው | hemlock, western 
| | | | jNestern رت بت‎ =| BER ۱ redcedar. 
| | | | (Bigleaf naple------- | መፍ | 
| | | | Red alder----------- i -== ۱ 

4D--------------------- [Moderate |Slight |slignt [Moderate |Douglas-fir - -< መ | 375 |Douglas-fir, western 

Apt | | | | jHestern hemlock----- | 130 | hemlock. 
| | | | | Western redcedar====| — | 
| | j | |Bigleaf maple------- prc | 
| | | Í [Red Aider memes | መመመ i 

ን፻'መመሙውው፡-መመ-መመመመ=- መ - ==. ISevere Is1ight Islight | Moderate Douglas-fir ono | 175 Ipouglas-fir, western 
| | | | | | | 

Apt | | | | peste hemlock----- | 130 | hemlock. 
| | | | jRestern ደከ እመ تحت‎ | 
| | ۱ | jBigleaf maple------- | መጨ | 
| | | | 89 alder ---«-«=m=-=m | دده‎ I 

6፻-፦፦- عد دده‎ .8። emm mmm مع‎ |severe lyoderate |Slight Moderate (Douglas-fir mm | 135 IDouglas-fir. 

Apt | [ | | | Western hemlock----- کسر‎ 
| | | | jBigleaf naple------- | ”| 
| | | | (Red alder=--==-=-==== ር 

ሪርሯመመመመመ=== ው መመመ IMoaerate!siight IMoaeratelsiight Douglas-fir ی وی‎ ! 155 Douglas-fir. 
| | | | | | | 

Bellpine | | | | [Grand fir------ - | === | 
| ۱ | | |Bigleaf maple | = | 
| | | | | Oregon white RT| መመ | 

9D, 9E----- መመመመውመ اج هس‎ | moderate Slight IModeratelSiight Douglas-fir بت بت بت‎ | 155 lDouglas-fir. 

Bellpine | | | | |Grand fir------ = | === | 
| | j | |59198፻ maple==-----] ser | 
| | | | | Oregon white جرهم‎ = | 

9E---------- وس سر اد بدا‎ l severe [Slight [Moderate أ‎ 8119+ |Douglas- -fir--------- | 155 Douglas-fir. 
۱ | | | | | | 

Bellpine | | | | [Grand fir----------- | === | 
| | | | | 21291682 maple سس | مب سرت‎ | 
| ! | | | Oregon white =| =e= | 

10EK------------------- |soaerate|slight |siight |Slight Douglas-fir i ወ | 110 |Douglas-fir, mountain 

Bensley | | | | [Western redcedar~ | መመ | hemlock, noble fir, 
i | | | jHonntain hemo ce) pe | western redcedar. 
| | | | {Noble fir----------- | == | 

11F*: 

Besley መመመ |Moaerate|Siight | Slight |slight |Douglas-fir وام تاه مب‎ | 310 |Dougias-fir, mountain 
| | | | | Western ecer sax | hemlock, noble fir, 
| | | | [Mountain hemlock----| መመ | western redcedar. 

j | | | edle fir----------- | መ | 

Valsetz--============= |Moderate! Moderate Moderate Moderate Douglas-£ir- ይ | 215 |Douglas-fir, mountain 
| | ¡Mountain hemlock----; === i hemlock, noble fir. 

Noble fir === 
| MN | | 
11G*: 
Moderate | 834951 [Douglas-fir -- መመ -| 110 |Douglas-fir, mountain 

| ! 

| 

i 

1 


] 

| 

| 

z | 
Bensley--------------- [severe [Slight 
| | 

| | 

| | 

i 


See footnote at end of table. 
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一 人 


| 
! 
| 
| 


Trees to plant 


TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Linn County Area, Oregon 


| Management concerns Potential productivity 
Soil name and | Equip- | T ۱ | 1 
map symbol | ment | Seedling | Wind- | Plant ۱ Common trees | Site 
| limita-'mortal- throw |competi- | index 


| tion ity 1 hazard 1 tion 1 | 


Douglas-fir, mountain 
hemlock, noble fir. 


Douglas-fir. 


Douglas-fir, western 


hemlock. 


Dougias-fir, western 


hemlock. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir, western 
hemlock, grand fir, 
western redcedar. 


Douglas-fir. 


Douglas-fir, noble 
fir, western hemlock, 
western redcedar. 


Douglas-fir, noble 
fir, western hemlock, 
western redcedar. 


Douglas-fir, western 
hemlock, Pacific 
Silver fir, noble 
fir. 


Douglas-fir, western 
hemlock, Pacific 
silver fir, noble 
fir. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| | | Douglas-fir--------- 
| | Mountain hemlock---- 
Í | 
| 
| 
| 
| 
| 


Noble fir----------- 


Severe Moderate Moderate Moderate 


Moderate ; Douglas-fir 
Bigleaf maple 
Western hemlock 


Red alder----------- 


| Moderate Slight 


سور وی 
|Biglea£ maple‏ 
Western hemlock-----‏ | 
(Red alder‏ 


| 
| 
| 
| 
| 


Douglas-fir--------- 
Bigleaf maple 
Western hemlock 
Red alder 


[4] 


Moderate (Douglas-fir 
|S maple 
Western hemlock 


[nea alder 


| 
| 
| 
| 
| 


Moderate|s1ight Moderate Douglas-fir 
Bigleaf maple 
Western hemlock 


Red alder 


Severe 


PS NTT TBialeaf maple----~-~ 
| | duestern hemlosk----- 
۲ 710 [hed aider. 
| 
Douglas-fir--------- 
Western hemlock 
Bigleaf maple 
Red aider 


| 
| 
i 
| 
| 
| 
| 
| 


[Restern hemlock 
(Pacific silver fir-- 
02 redcedar---- 


Moderate |Douglas-fir--------- 
Bigleaf maple 


Red alder 


| Dulas EE 
[Noble fir 
¡Western hemlock===--| 
Pacific silver fir-- 

| Western 76066060721 


Ipouglas-fir 


| 

| 
| 
| 
| 
| 
| 
| 


|Moderate Slight Slight 


Western redcedar---- 
Douglas-fir--------- 
Noble fir 
Western hemlock----- 
Western redcedar---- 


Slight 


{ 
| | 
| | 
i t 


of table. 


11G*: 
Valsetz 


Blachly 


136G----------- መመመመ=መመ=፦ 
Blachly 


Blachly 


工 5 了 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 
Bohannon 


17C, 17E------- -------- 
Bull Run 


Cruiser 


See footnote at end 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns Potential productivity | 2 
Soil name and Equip- I T I 


| | 
map symbol | ment |seea1ing| Wind- | Plant | Common trees |Site | Trees to plant 
| limita-,mortal- throw | coupet1 | ہا‎ 


| tion | ity | hazard tion | | 
| | | 


31Gk------------------- |severe 


| | | | 
| jslignt [Slight | Slight [Douglas-fir نب‎ | 140 IDouglas-fir, vestern 
Cruiser | | [ | (Noble fir----------- | 120 | hemlock, Pacific 
| | | | 1Restern hemlock----- | 120 | silver fir, noble 
| | | | (Hester redcedar----| --- | fir. 
32D-------------------- | Severe |SLight [Severe | Severe |Douglas-fir መመመ — | 155 |pouglas- fir, western 
Cumley | | | | [Western hemiock--===; === | redcedar, western 
| | | | [Western 7600600 === | چس‎ | hemlock. 
| | | | [Ren alder----------- | سوج‎ | 
| | | i 1٤ maple------- pee 
BAC, 34E--------------- Moderate [Moderate |SLight |severe |Douglas- fir--------- | 120 |Douglas-fir, ponderosa 
Dixonville Grand fir----------- --- | pine. 
| | | | |oregon white oak----| ہے‎ | 
38 P-rom ——— |severe |Moderate|siight | Severe |Douglas-fir mmm پوس‎ | 120 |Doug1as- fir, ponderosa 
Dixonville Grand fir----------- === | pine. 
| | | | {oregon white oak----| یی‎ | 
35C, 35E: | | | | | | | 
Dixonville------------ |moderate Moderate | Slight | Severe Douglas-fir -T--——---- | 120 |Douglas- -fir, ponderosa 
| | | | | Grand fir----------- | --- | pine. 
Oregon white oak----, === 
| | | | | | | 
7 | | | | | MEE 
a ۳ " ነይ ዩኮ ጸጽየ | | 
Hazelair. 
| | | | | | 
37፲.--፦ ----ጨመጨ چو‎ -——-|Hoderate |Slight [81498 [Slight [Douglas-fir نات‎ በ عام دبا‎ | 130 [Po ouglas-fir, western 
Flane Western hemlock----- === | hemlock. 
| | | | |Hestern تحت‎ 1 == | 
3/ዎሙመመመመመመውመመመመመመመመመመመ ltoderate|Slight | slignt |slignt Ipoug1as- መ ድ یه‎ ===) 130 |Douglas- -fir, western 
Flane | | | | [Western hemlock-- -| = | hemlock. 
j | | | {Restern 7606600227 መ= | 
ry 1 م د‎ Isevere l\slight !siignt !stignt |pouglas-fir--------- | 130 \pouglas-fir, western 
Flane | | | | Western hemlock----- | -፦- | hemlock. 
| | | | [ester 76606 ው ው] === | 
38F: | | ۱ | | | | 
፲:18፲በ0ዊፍ “መመመ መመመመመመ ---- | Mođerate Slight Ic11ght lSlight [Douglas-fir جح دح‎ | 130 156 ouglas-fir, western 
| | | | |western hemlock----- [e hemlock. 
| | | | |western redcedar--— | ሠ | 
Moe------------------- |Moaeratejslight 1slight | Moderate [Douglas-fir وکو‎ | 145 Ip ouglas-fir, western 
| | | | western hemlock== === | sem Un hemlock. 
| | | | |Pestern redcedar-=-=| === | 
386: | | | | | | 
ا‎ eos | 1514 | | | جک‎ | " 
LA 
Flane-------------- Severe ‘Slight Slight ‘Slight {Douglas-fir 130 |Douglas-fir, western 
| | | | |Western hemlock----- | === | hemlock. 
| j | | | Western redcedar----| سے‎ i 
دش ا‎ mmm Inoaerate!siignt |6149፲ቲ أ‎ moderate [Douglas-fir tm جاح‎ ና | 145 IDouglas-fir, xestern 
| | | | western hemlock----- | دده‎ | hemlock. 
| | | | ع ی[‎ redcedar----| wn | 
40G: | | | | | | 
Hårrington------------ [Severe |Moderate | Moderate Moderate |Douglas-fir تتت‎ | 440 |Douglas- fir, grand 
fir. 
| | 
| 1 


| | rå 
rand fir-**===--=== men 
| | | | 
i I 1 i 


See footnote at end of table. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


5 T Management concerns Potential productivit 
— ا‎ ent concerns potential proouct 
Equip- E Ge 


Soil name and | 
map symbol | ment |Seedling] Wind- | Plant | Common trees |site | Trees to plant 
| limita=|nortal- | throw | competi- | index | 
Seri tion | ity | hazard | tion | | 
| | | | | | | 
| | | | | | | 
iê: | | | | | |. | 
Klickitatq=<-ss=ssceees | Severe [Sight |slight |Moderate|Douglas-fir تسس ود‎ | 160 |pouglas-fir, western 
Western hemlock----- --- | hemlock. 
| | | | | | | 
T | | | | | | | 
Harrington------------ | Severe | Severe [Moderate Moderate |Douglas~fir ا‎ SSRESR | 140 IDouglas-fir, grand 
Grand fir----------- = fir 
| | | | | | | ١ 
Klickitat------------- [Severe [Moderate 51 ignt [Moderate |Douglas-fir መ= ፍመ | 145 IDouglas-fir. 
ma | | | | NE 
Harrington------------ | severe | Severe | ۷00 Moderate |Douglas-fir መመመ መመመ | 140 |Douglas-fir, grand 
Grand fir----------- “== | fir. 
| | | | | | | 
Rock outcrop. | | | | | | | 
44Ek------------------- | Moderate Moderate Moderate |Slight IDouglas-fir å ا‎ | 135 |Douglas-fir, noble 
Henline Noble ቲፒ ዱመመመመመመመመመመሙ === fir, western hemlock. 
| | | | [Western henlock----- | === | 
44F*----------------- -- |severe [Moderate moderate |Slight IDoug1as- fir--------- | 135 |pouglas-fir, noble 
Henline Noble fir----------- --- | fir, western hemlock. 
| | | | |Western hemlock----- | === | 
4A GR መመመመመመመመመሙሙውው mare -|severe [Moderate [Moderate |S1ight IDouglas- መጀ መ መ: መር መው | 335 IDouglas-fir, noble 
Henline Noble fir----------- === fir, western hemlock. 
| | | | | Western hemlock----- | === | 
45፻*; | | | | | | | 
Henline--------------- | severe |noderate | Noderate|Slight |Douglas- fire-2----2-- | 135 |Douglas-fir, noble 
Noble fir----------- === | fir, western hemlock. 
| | | | |western hemlock----- | === | 
Yellowstone----------- [Moderate (Severe | Severe |53498ዩ IDouglas-fir መመመመመመመመ> | 80 |Douglas-fir, mountain 
j | | | ¡Mountain ከደ ሀር መ መ== | hemlock, noble fir. 
Noble fir---------* emp መ= 
| | | | western white pine--| سب‎ | 
Rock outcrop. | | | | | | | 
i |] | | | | | | 
45H*: 
Henline--------------- |Severe {Moderate | Moderate |SLight IDouglas-fir መመ መመመ መ | 135 IDougias-£ir, noble 
Noble fir----------- -=-= | fir, western hemlock, 
| | | | [Western hemlock----- | -== | 
Yel lowstoné=-=-======= |Severe [severe | Severe |stight IDouglas-fir santnane | 80 |Douglas~£ir, mountain 
| | | | ¡Mountain ከደር መመ ود‎ hemlock, noble fir. 
Noble fir-------- جو ہے‎ 
| | | | |western White pine--| --- | 
Rock outcrop. | | | | | | | 
| | | | | | | 
47C, 47D--------------- |Slight [5498 | Sight |Moderate |Douglas-fir la i | 165 |Pougias~fir, western 
Honeygrove Western hemlock----- | --- hemlock. 
| | | | | stem redcedar----| “=> | 
۱ - ድ= IModerate|s11ght [siint |Moderate |Douglas- fir--------- | 165 IDouglas-fir, vestern 
Honeygrove Western hemlock----- === | hemlock. 
| | | | |Western redcedar---- | “=> | 
249 مامد ده عا ددا جات دهده عد دع‎ |Moderate Moderate |S11ght [Moderate |Douglas-fir መመመመመመመመመ | 355 Douglas-fir, western 
Honeygrove | | | [Western hemlock====-| | hemlock. 
1 | 1 | i 


See footnote at end of table. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continved 


f 
| 
| 


Bigleaf maple------- 
Grand fir----------- 


| -. Management concerns [ Potential productivity | 5 
Soil name and Equip- T | 5 
map Symbol | ment |seealing| Wind- | Plant | Common trees [Site | Trees to plant 
۱ linita- mortal- | throw | competi ¬ | | index | 
tion it hazard tion ۳ ۳ 
P1 ብ | | | 
50D*, 5O0Fk------------- [Moderate Moderate |Moderate [Moderate |Doug1as-£ir---------| 145 IDouglas-£ir, western 
Hummington | | | | | esters hemlock----- | መመመ | hemlock, noble fir, 
| | | | | ሽሮ fir---------—= | = 一 一 | Pacific silver fir. 
5Q0Gk------------------- | Severe | moderate |Moderate |Moderate |Douglas-fir -መመመመመመመመመሙ | 145 |Douglas-fir, western 
Hummington | | | | Western hemlock----- re | hemlock, noble fir, 
| | | 1 (Noble fir----------- | = | Pacific silver fir. 
51C, 51D------ nm [814985 |stight [Sight [Moderate |Douglas-fir بح سا طحت مرك‎ | 155 |Douglas-fir, grand 
Jory | | | | jGregon white Oak | — | fir. 
| | | | jBigleaf maple----- e Bee 
EE [8498 [53498 Isiight [Moderate Douglas-fir — | 155 |Douglas-fir, grand 
Jory | | | | | Oregon white on”) === | fir. 
| | | | |Bigleaf maple------- | سج‎ | 
51F-------------------- |Moderate|Siight | Sight lmoderate |Douglas-fir- € -”] 155 |Douglas-fir, grand 
Jory | | | | Oregon white oak===-| عه‎ | fir. 
| ۱ | | jBigleaf maple------- | === | 
52D*------------------- |Moderate|Slight |Moderate|Slight IDouglas-fir ماف ماما‎ maii | 130 |Dougias-£ir, western 
Keel | | | | | Western hemlock-—==| 120 | hemlock, ncble fir, 
[ | | | ¡Nobile fir----------- ۱ 140 | Pacific silver fir. 
لس رر شر‎ |xeaerate | s11ght | Moderate |s1ight Douglas-fir --------- | 130 |Douglas-fir, western 
Keel | | | | | Western hemlock----- | 320 | hemlock, noble fir, 
| | | | 006 firece---- uoi 140 | Pacific silver fir. 
52G*----------2--------- | Severe |slight |Noderate|Slight [Douglas-fir - - መመመ | 130 |Douglas-fir, western 
Keel i | | | [ressent benlock- | 120 | hemlock, noble fir, 
| | | ۱ [Noble e | 3440 [ Pacific silver fir. 
53G: | | | | | | | 
Kilchis--------------- أ‎ Severe Isevere lsevere |woaerate|pouglas-fir---------| 120 |pouglas-fir。 
| | | | | | | 
| | | ۱ | Er hemlock----- | mer ۱ 
| | | | [Red ቼን ክሙ ው -== j 
Harrington------------ | Severe | Moderate Moderate Moderate | Douglas-fir چ‎ | 140 IDouglas-fir, grand 
Grand fir----------- === | fir. 
|. | | | | | | 
53H: 
Kilchis--------------- |Severe [Severe | Severe | moderate |Douglas-fir کت‎ | 120 IDouglas-fir. 
| | | | | Western hemlock==-=-=- at 
| | [ | [Red alder----------- | ”| 
Harrington------------ | Severe I moderate | Moderate |Noderate |Douglas-fir መጨደመመመመመ | 340 |Douglas-fir, grand 
| | | | | Grand ያኛ ماه‎ E ዘ. |] fir. 
54D ga gS SE i EG [moderate | Moderate | 8729+ [Moderate |Douglas-fir رجا وج ده‎ | 180 |Douglas-fir, western 
Kinney | | | | [Western ር ርር | 140 | hemlock, grand fir. 
| | | | |Plglent maple------- 1 
| | | | been +7 [”| 
]و‎ መመመመመመመመመመ። --------|Moderatels1ight |511ght |Moderate |Douglas-fir--- -- === -| 180 (Douglas-fir, western 
Kinney | | | | [Western henlock-=--=- | 140 | hemlock, grand fir. 
| | | | jBigleaf maple” ==- | 
| | | | | Grand fir----------- “| 
وی یوق‎ Isevere Istignt [514985 [Moderate |Douglas-fir-- د‎ | 180 Douglas-fir, western 
Kinney | | | Western hemlock----- | ጊ40 | hemlock, grand fir. 
| | | ۱ | 
| | | | | 
| | i 1 i 


See footnote at end of table. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| rana fir---------- 5 


Linn County Area, Oregon 


FG 1 کر‎ concern i Potential productivity | 
Soil name and | Equip- | | | | | 
map symbol | ment |seealing| Wind- Plant i Common trees | Site | Trees to plant 
| linita-|nortal- | throw |conpeti-| [48068] 
m tion ity | hazard tion | | | 7 
| | ! | | ! 
5 0] ماس نت وس اجه مقس سپ سس‎ [Moderate |Moderate|Slight |Hoderate| Douglas-fir یچچ دج‎ | 180 |po uglas-fir, western 
Kinney Western hemlock----- 140 ; hemlock, grand fir. 
| | | | IBtgleaf maple------- | --- | 
| | | | | Grand fir----- See | === | 
| | 1 | | | | 
5 6(7መመመመመመመመመመመመ==መመመመመመ |severe [Moderate |Slight [Moderate |Douglas-£ir mme ماخ مج‎ | 180 [Po uglas-fir, western 
Kinney Western hemlock----- 140 | hemlock, grand fir. 
| | | | |814916ል፻ maple------- | --- | 
| | | | a eee مد ھا‎ [III 
| | | | | | | 
57E-------------------- |Noderate |Slight 0 | oderate|Douglas-fir--=======| 180 |Douglas=fir, western 
Kinney Western hemlock----- 140 | hemlock, grand fir. 
| | | | IBigleaf maple-------| === | 
| | | | ........። سر‎ 
| | | | | | | 
ior: | | | | | 
Kinney aes a2 | Moderate |s1ight {Slight {Moderate |Douglas~fir inni وت‎ | 180 pe uglas-fir, western 
| | | | | Western hem E 140 | hemlock, grand fir. 
Bigleaf maple------- === 
| | | | ET ا‎ | 
| | | | | | | 
8142 11ጸትመሠ==--=====መመ Moderate 153495 |slight [Moderate |Douglas-fir መመመመመመመ | 160 |Douglas- fir, western 
| | | | [Western hemlock----- ہہ‎ hemlock. 
፳86፡ | | | | | | 
Kinney----- mem meme | Severe |slignt [5349 Moderate |Douglas-fir enste | 180 Ipo uglas-fir, western 
| | [ | j Western hemlock----- | 140 | hemlock, grand fir. 
Bigleaf maple------- --= 
| | | | ከ” ۱ | اه‎ 
| | | | | | | 
Klickitat------------- | Severe |stight | Sight [Moderate [Douglas-fir ی‎ | 160 IDouglas- fir, western 
| | | | j"estern hemlock----- መ | hemlock. 
T | | | | | ME 
Kinney---------------- {Moderate Moderate |Slight [Moderate Douglas-fir ss. | 180 [po ouglas-fir, western 
| | | | (Western hemlock-----} 140 | hemlock, grand fir. 
Bigleaf maple------- ہچ‎ 
| | | | pou سو‎ 
| | | | | | | 
Klickitat--------- ~--- |Noderate|Hoderate|s1ight {Moderate |Douglas-fir "ereenn | 145 Ipouglas-fir. 
596: | | | | | | 
Kinney------==—es==men | severe | Moderate |SLight | Moderate |Douglas-fir---------| 180 \Douglas-fir, western 
| | | | Hester hemlock: | hemlock, grand fir. 
Bigleaf maple-- 
| | | | lGrand ያ1ጅ==መመ==መ==መ=፦ | | 
| | | | | | | 
Klickitat------------- | severe |Moderate|siight {Moderate [Douglas-fir LE | 145 IDouglas-fir. 
per | | | | | | 
Klickitat------------- | Moderate | Slight |stight |Moderate | Douglas-fir جد‎ | 145 |Douglas-fir, western 
| | | | prestern hemloek-—==-| መመመ | hemlock. 
Harrington===--=-=-=== ls1ight | Moderate |Moderate Moderate Douglas-fir نوس جات بخ بت‎ | 340 IDouglas-fir, grand 
| | | | |Grand fir---------- -| - | fir. 
eis | | | | | سا‎ 
Klickitat----------- --|Noderate |Slight |stight [Moderate |Douglas-£1r--—=====-| 160 IDouglas-fir, western 
| | | | [Western henlock----- |TT] hemlock. 
Harrington------------ [Severe I Moderate | Moderate |Moderate |Doug1as-fir---------| 140 |Douglas-fir, grand 
=== | fir. 
| | 
| | 


| 
1 


1 


| 


of table. 


See footnote at end 


| 

| 

| 

| 
[Moderate Moderate IDouglas-fir--------- 
| | |Grand fir----------- 
| | Western redcedar---- 
| | | Red alder----------- | 
| | 

1 1 


|Bigleaf maple------- | 
[ 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
s | Management concerns | Potential productivity | 
Soil name and Equip- I 1 
map symbol | ment |seedling] Wind- | Plant | Common trees site | Trees to plant 
| limita-;mortal- throw jernet | dex) 
tion it hazard tion 
$f 1998 ا ا‎ E O 
| | ۱ | | | | 
| | | | | | | 
62F: 
Klickitat------------ -Imoderate|Moderate|Slight Moderate | Douglas-fir ی‎ መመመመመ። | 345 |Douglas-fir. 
Harrington------------ ISevere ISevere ) تح‎ res | 140 |Douglas~fir, grand 
| | | | |Grand fir----------- | --- | fir. 
68F----------7-'-.-------- Inoderate |Slight {Slight (Moderate | Douglas-fir سم ببس نی‎ | 145 jDouslas-tir. 
McDuff ۱ | | | |Bigleaf maple------- sd 
Red alder----------- መመ 
| | | | | Western hemlock----- | ساسا‎ | 
68G-------------------- l Severe Slight ودره‎ Moderate |Douglas-fir ہے ےجا‎ | 145 |Douglas~fir. 
McDuff | | | | EF gc meple------- | መጨ | 
Red alder--------- ==] === 
| | | | [Western hemlock----- | === | 
69B-------------------- |severe |severe |severe |severe IDouglas-£tr ፣ ጅስስ | 140 |Douglas-fir, western 
Minniece | | Western redcedar----, --- , hemlock, western 
| | | | |Western hemlock----- | --<= | redcedar. 
| | | | | Red alder----------- | መሙ | 
| | | | |Bigleaf maple==-=---==;—== | 
| | | | | Oregon ART === ۱ 
70D---2------2----------- [Moderate (Slight {Slight |oderate | Douglas-fir- دسب‎ መመ | 145 |Douglas-fir, western 
Moe | | | Western hemlock----- | --= | hemlock. 
| | | | | Western ۲60660072771 === | 
702 mem mmm om me IModeratelSlight [51455 |Moderate |Douglas-fir 一 一 ~ 一 -一 -~ | 145 IDouglas-£ir, western 
Moe | | | | Western hemlock----- | دده‎ | hemlock. 
| | | | (Western redcedar----| === ۱ 
7lF*--------- ما سامت بت‎ ---- Moderate Moderate Moderate Moderate Douglas-fir 一 一 一 一 ~ 一 一 ~ | 110 |pouglas-fir， noble 
Mulkey | | | | [Noble ይዳሎ መ= መመመ | 130 | fir. 
| | | | | Western hemlock----- | - == | 
ያርሙ ود یس‎ SES SERENE lmcderate | Moderate Moderate | Moderate Douglas-fir mm guis! 150 Inouglas-£ir, grand 
Nekia | | | | |Grand fir------- ----| === | fir. 
Bigleaf maple-------, === 
| | | | [oregon white oak----] መመ | 
7 230-ቫ سے سس مو‎ መመመ መ حم سے‎ een [Moderate Moderate (Moderate |Moderate|Douglas~fir nm or | 450 |Douglas-fir, grand 
Nekia Grand fir----------- === fir. 
۱ | | | \Bigleaf maple------- das | 
gleaf maple 
| | | | | Oregon white oakr---| === | 
72E-------- ————————À Iuoderate Moderate Moderate Moderate Douglas-fir ست‎ | 150 lpeuglas-fir, grand 
Nekia | | | | | Grand fir----------- | کے‎ | fir. 
Bigleaf maple------- imde 
| | | | |oregon white 68አ----| on | 
72 耻 一 一 一 一 ~ 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 | Severe |Moderate|Moderate| Moderate IDouglas-£ir ከአ omnia | ጊ45 |Douglas-fir, grand 
Nekia Grand fir----------- === fir. 
| | | Ini عم تد‎ Fiss 
gleaf maple 
| | | | oregon white oak----| መ | 
i ~ 一 一 = 一 = Moderate |Slight | 160 Ipouglas-fir, western 
Peavine | | سوت‎ | hemlock. 
| | 
| | 
| | 


See footnote at end of table. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns ۱ Potential productivity T 


Soil name and | quip- | | | i | | 
map symbol ment Seedling; Wind- Plant Common trees Site Trees to plant 
| | | throw |conpeti- | | index | 


limita-jmortal- 


hemlock, noble fir. 


| | | 


Moderate |Moderate | Moderate |Douglas-fir 一 一 一 一 一 一 一 ~ 一 


Noble Fire === 
| Western white pine-- 


| tion | ity hazard tion j | | 
| 


| | | 
76G------------------ | | | 160 \Douglas-fir, western 
Peavine | | | l | Grand Ifirsccceesescs | pes | hemlock. 
Western redcedar----, --- 
| | | | | Red alder----------- | == | 
Bigleaf maple------- سیا‎ 
| | | | ps ig | ۲ 
8 [1 [( باس بت وید ددج یج‎ ሚመ መመመ [Moderate |S11gnt 8210٤ | Moderate |Douglas-fir--- se | 190 |Douglas-fir, western 
Quartzville | | | Yestern hemlock----- سر‎ hemlock, western 
| | | | |Restern redcedar-—--| === | redcedar. 
| | | | pe alder----------- [o | 
Bigleaf maple------- --- 
| | | | | | | 
F eee mener |Severe |stight | Slight | Severe |Douglas-fir መመመመመመመመ | 190 IDouglas-£ir, western 
Quartzville | | | | [Western hemlock----- |ፓ | hemlock, western 
Western redcedar----, === | redcedar. 
| | | | ری وت ا‎ UNE | ا ے‎ 
| | | | IBigleaf maple------- | --- | 
| | | | | | | 
FÅ ene dad |Severe |siight |Slight |severe |Douglas-fir 5225-2-22 | 190 IDouglas-fir, western 
Quartzville | | | | | مع دع‎ hemlock----- |... 1 hemlock, western 
] | | [ [esters ሂድ | eL redcedar. 
| | | | | Red 5 1 و 222 5 ول‎ | | 
Bigleaf maple------- === 
| | | | | | | 
E መመመ=-ኣ=- رت سای سس مه سا‎ መ |severe [Moderate |S1ignt [Moderate Douglas-fir -<======== | 190 |Douglas-fir, western 
Quartzville | | | | | Stera hemlock----- peru hemlock, western 
| | | | 1656 redcedar ==] = ređceđar. 
| [ | | (Red alder--=s=s===em |: | 
Bigleaf maple------- <= 
| | | | | | | 
یچ ہت‎ 2 መመር”. SES SEE |noderate [Moderate | Moderate Moderate |Douglas-fir vini d | 130 IDouglas-fir, ponderosa 
Ritner Ponderosa pine------ | 120 ] pine. 
| | | | |Bigleaf maple------- | == | 
| | | | | Oregon white ጀጅ neg 
194 05 - سد و‎ GE سج‎ {severe |Moderate|Siight [Moderate Douglas-fir decem | 130 IDouglas-fir, ponderosa 
Ritner Ponderosa pine------ 120 | pine. 
| | | | |Bigleaf naple------- | ማመ | 
[ | | | | Oregon white oak----į وت‎ 
zo: መመመ መ= [Moderate [Moderate | Sight [Moderate |Douglas-fir ==መመመመመ | 140 IDouglas-£ir, western 
Saturn Western hemlock----- === | hemlock. 
| | | | ep مد سس‎ UNE pun 
| | | | |Bigleaf naple------- | === | 
| | | [ 8 alder----------- ہس‎ 
| | | | Black çottonwood====] -= | 
906117 22 جح بط‎ es [Moderate |Moderate |Moderate Moderate |Douglas-fir ም کرد‎ | 115 |Douglas-fir, mountain 
Valsetz Mountain hemlock----; --- | hemlock, noble fir. 
| | | | | ዘ6818 fir----------- | -. | 
! | | | | | | 
978%: | | | | | MEN 
Valsetz------------- |oderate [Moderate Moderate | Moderate | Douglas-fir See | 115 |Douglas-fir, mountain 
i | | Jountain | € | hemlock, noble fir. 
Noble fir------=-->= a 
| | | | 
Yellowstone------- | Noderate| Severe [Douglas-fir sense 80 IDouglas-£ir, mountain 
| 
| 
| 
I 


| 
| 
Mountain benlock----| 
| 
| 
1 


See footnote at end of table. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Hanagement concerns T Potential productivit |‏ | و سس ہہ یہہ 
Soil name and p”‏ 
Wind- | Plant | Common trees [Site | Trees to plant‏ سج map symbol | ment‏ 
limita- |mortal- | throw | competi | | index‏ | 
tion | ity | hazard | tion i i 1‏ 1 
۱ | | | | | 
Valsetz--------------- | Severe Moderate |oderate| Moderate |Doug1as-£ir---------| 115 ;Douglas-fir, mountain‏ 
(Mountain hemlock====" === | hemlock, noble fir.‏ | | | 
--- اہ [Noble fir--------‏ | | | 
Yellowstone----------- severe | Severe Severe |stight |Douglas-fir 一 一 一 一 一 一 一 一 ~ | 80 Douglas-fir, mountain‏ 
jMountain hemlock--—>| === | hemlock, noble fir.‏ | | | 
ج | {Noble firmes‏ | | | 
[Western white pine--| --—‏ [ | 
101C，101D------------- |slight slight |Moderate|Moderatejpouglas-fir---------| 140 |Douglas-fir.‏ 
| | | | | 
Willakenzie ۱ | | | Oregon white care | men‏ 
j i | |49355፤ maple=======| menes‏ 
101E-mmnnannnnnennn=m==| Slight [535985 Moderate Moderate Douglas-£ir---------| 140 |Douglas-fir.‏ 
ہے Willakenzie | | | | Oregon white pak‏ 
i ۱ | “ርድ maple------- | ae‏ | 
፻መመመመመመመመመመመመመመመመመመ moderate |slight Moderate | Moderate |Douglas-fir መመመ መመመ ! 140 ‘Douglas-fir.‏ 1001 
| | 
Willakenzie | Oregon white oak----, ---‏ 


| | | 
| | jBigleat maple-----~~| mee 
| 
| 


i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
115 |Ponderosa pine, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
{ 
| 
| 
| 
| 


| 
| 
104E, 104G------------- Moderate | Severe Severe [5198 IDonglas-fir------—-- 
Witzel | | | [Oregon white oak----, === | Douglas-fir. 
| | | [Ponderosa pine------ ۱ መጨ 
سد‎ amam [Moderate | Severe Severe | Slight |Douglas-fir === | 80 'Douglas-fir, mountain 
Yellowstone | | | 1Mountadn hemlock----į === | hemlock, noble fir. 
| | ۱ (Noble fir----------- | ssa 
| | i jrestern white pine-7 መ 
107H*------- መመመ سس‎ መመ መመ |severe | Severe Severe [Slight IDouglas-Eir=-=======| 80 iDouglas-fir, mountain 
Yellowstone | | [ (Mountain hemlock-—-| === | hemlock, noble fir. 
| | | jNoble fir----------- | ==- 
| | | | TUE white pine--y sem 
108H: | | | ۱ | 
DADO eme mmm mmi حسام‎ | Severe | Severe Severe | Slight IDouglas-fir ja و‎ | 110 Douglas-fir, western 
H | jHestern bemlock---77| --- | hemlock. 
| | | (Western سور جید‎ =-=- 
Dobbins--------------- ISevere Imoderate Moderate |SLight |Doug1as-fir---------| 140 ,Douglas-fir. 
| | | | oe hemlock==-==| === 
| | | | | በ.6ጸኖ maple------- rom 


ا ا ا ا ا زز ا 


* "Height Growth and Site Index for Douglas-fir in High Elevation Forests of the Oregon-Washington 
Cascades" ($T3$T1) was used to determine the site index for Douglas-fir. 


See text for definitions 
Absence of an entry indicates that the soil was not rated] 


|slight. 


|voderate: 

| large stones, 
| wetness, 

| slope. 

i 

l Severe: 

| wetness. 


|Moderate: 
| slope. 


Severe: 
ponding, 
flooding, 
too clayey. 


Moderate: 
| large stones, 
| thin layer. 


| severe: 
| slope. 


|Severe: 
slope. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
large stones, 
slope. 


Severe: 
Slope. 


Severe: 
Slope. 


一 一 -一 一 -一 一 -一 -一 一 一 -一 一 -一 一 一 一 -一 一 一 一 一 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Oregon 


TABLE 7.--RECREATIONAL DEVELOPMENT 


percs slowly. 


Severe: 
ponding, 
flooding. 


percs slowly. 


ሂጋ 
0 


vere: 
onding. 


"d 


|slight EE | 
| | 
|sliight-------- -- Moderate: 
| | slope. 
1 
| Moderate: | Severe: 
| slope, | slope. 
| wetness; | 
| percs slowly. | 
| severe: |Severe: 
[ wetness. [ wetness. 
ہش‎ |severe: 
| slope, | slope. 
| peres slowly. | 
|severe: | Severe: 
| slope. ۱ slope. 
|Severe: Severe: 
| ponding, i ponding, 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


jPeveres 
slope. 


Slope, 


slope, 
small stones. 


Severe: 


Slope, 
small stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
۱ 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


and 


-------- |S11ght---------- 


| 
--------- |S1ight----——---- 


| 
وم ےپ مات‎ Moderate: 
| slope, 
i wetness, 
| percs slowly. 


Pres | Severe: 
| wetness. 


mm. |Moderate: 


| slope, 
| percs slowly. 


SEE چ‎ |Severe: 

| flooding, 

| ponding, 

| percs slowly. 
----=----| Severe: 

| flooding, 

| ponding. 


somme 2 


መመመመ= ----|severe: 


መመመ رت‎ | Severe: 


severe:‏ کہ ہہ 
slope.‏ 


f 

” 146---- | severe: 
| slope. 
i 


ote at end of table. 


Linn County Area, 


[Some terms that describe restrictive soil features are defined in the Glossary. 
of "slight," "moderate," and "severe." 


Soil name 


map symbol 


1A---- ——— 
Abiqua 


lB----------- 
Abiqua 


2D----------- 


Awbrig 


B----- መ... ገ” me em 


Bellpine 


9E, 9F------- 
Bellpine 


10E-----2----- 
Bensley 


11F*, 11G*: 


12k-------- -- 
Blachly 


13F, 13G, 14F 
Blachly 


See footn 


Soil Survey 


| Golf fairways 


| 

|Noderate: 

| large Stonesy 
| slope, 

| thin layer. 
Moderate: 

| 

| 


small stones, 
large stones. 


Moderate: 
| slope. 


| Severe: 
| slope. 


| 


| Severe: 
| droughty. 


|s1ight. 
| 


Inoderate: 
| wetness. 
| 


|Moderate: 
| flooding. 


| Severe: 
thin layer. 


slope, 
thin layer. 


| 

| 

| 
|severe: 
| 

| 

| Severe: 

| wetness. 


|szight. 


Moderate: 
flooding. 


Moderate: 
wetness. 


ponding. 


Severe: 
ponding. 


Severe: 


| 

| 

| 
| 

| 

| 

| 

| 
| 
|severe: 
| 

| 

۱ 

| 

| 

| 

| ponding. 
| 

| 

1 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


Moderate: 
large stones. 


Moderate: 


dusty. 


slope. 


Severe: 
wetness. 


dusty. 


Moderate: 
etness, 


x 


Severe: 
ponding. 


Severe: 
ponding, 
erodes easily. 


Severe: 
ponding. 


| severe: 
large stones, 
slope. 


Severe: 
small stones. 


slope. 


Severe: 
slope. 


Severe: 
small stones. 


| 
| 
| 
| 
| 
| 
| 
| 
|severe: 
| 
| 
| 
| 
| 
| 
| 


|Moderate: 
| flooding. 


| Severe: 
slope 
depth’ to rock. 


Severe: 


slope, 
depth to rock. 


Severe: 
small stones, 
wetness. 


Moderate: 
small stones, 
wetness. 


! 

| 

۱ 

| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 
IModerate: 
| flooding, 
| dusty. 
|Hoderate: 
| wetness. 
| Severe: 

| ponding. 
۳ 

۳ 

| Pe 

۱ 

و 

|. 

| 

| 

| 

i 


evere: 
ponding. 


Severe: 

small stones, 
ponding, 
percs slowly. 


| Picnic areas 


Moderate: 


slope, 
large stones. 


Moderate: 
small stones, 
dusty. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
small stones. 


Moderate: 
wetness, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
۱ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| percs slowly. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
۱ 
| 
| 
| 
۱ 
| 
| 
| 
| 
| 


Severe: 
slope, 
depth to rock. 


t 
0 


vere: 
etness. 


* 


Moderate: 
wetness, 
percs slowly. 


Moderate: 
dusty. 


Moderate: 
wetness. 


Soil name and 


1 
| Camp areas 
map symbol | 


150ጻመመበመመመመመመመመመመውመመ ==: jaoaerate: 
Bohannon i slope, 
j large stones. 
| 
16B-=-==== መመ መ መመ IModerate: 
Briedwell | small stones, 
| dusty. 
70s |Moderate: 
Bull Run | slope. 
17E------------------- | severe: 
Bull Run | slope. 
18-------------------- | Severe: 
Camas | flooding. 
1 
19------------------ -7jSevere: 
Chapman | flooding. 
200 eec e une ---| Moderate: 
Chehalem | wetness, 
| percs slowly. 
ہمت وم وہ ہت‎ 
Chehalis | flooding. 
22C------- cer Severe: 
Chehulpum | depth to rock. 
| 
E نچ چون چوچوپی جج‎ | Severe: 
Chehulpum | slope, 
| depth to rock. 
23 اس ود وا یا سے جاح + سرت‎ -|severe: 
Clackamas | wetness. 
| 
24e ese scu بجع او‎ DE | Moderate: 
Clackamas Variant 


| wetness, 
i percs slowly. 


25---------- T-—-—------ jSevere: 
Cloquato | flooding. 
| 
የኔው eee IModerate: 
Coburg | wetness. 
27 2 جک‎ SSR SE Ac e i | Severe: 
Concord | ponding. 
28--------------------|severe: 
Conser flooding, 
| ponding. 
29--------------------|severe: 
Courtney flooding, 
ponding, 


percs slowly. 


See footnote at end of table. 
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Linn County Area, Oregon 


TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


[Paths and trails| Golf fairways 
| 


| Playgrounds 


| Picnic areas 


| 

|severe: 

| small stones, 
| large stones. 


Moderate: 
large stones. 


Isevere: 


Severe: 
Slope. | small stones, 
| large stones, 
i slope. 
Slight--------- - moderate: 
| small stones, 
| slope. 
Severe: | severe: 
slope. | slope. 
| 
S1ight---------- Moderate: 
slope. 
| pe 
| 
Severe: | Severe: 
ponding, | ponding. 
erodes easily. | 
Slight---------- |Moderate: 


| large stones, 
thin layer. 


| 
Moderate: |Severe: 
slope. | slope. 
፡ |severe: 
lope. | slope. 
| 
Slight---------- jModerate: 
| large stones, 
| thin layer. 
Moderate: |severe: 


thin layer, 
too clayey. 


too clayey. 


ው ን ር መመመ መመመ መው መመ መመ 
uc 
< 
E 
ዐ 


i 
| 
| 
Moderate: lModerate: 
wetness. | wetness, 
j thin layer. 
| 
Moderate: |severe: 
slope. | slope. 
| 
Moderate: |severe: 
too ٤٥ 810 
slope. 4 | thin 0ھ‎ 
| too clayey. 
Moderate: | Severe: 
wetness, | slope. 
slope. | 
1 


|severe: 
| slope, 
| small stones. 


| Severe: 
slope, 
small stones. 


Severe: 


slope, 
small stones. 


| 
| 
| 
| 
| 
| 
| 
|severe: 
| slope, 
۱ small stones. 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
slope. 


Severe: 
ponding, 
percs slowly. 


| severe: 
| slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
wetness. 


slope. 


Severe: 
slope, 


depth to rock. 


Severe: 
slope, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
|severe: 
| 
| 
i 
1 
| 
| 
| 
| 
| 
| 
| 
I 


Severe: 
small stones. 


Severe: 
slope, 
small stones. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| slope, 
i small stones. 
| severe: 
| slope. 
| 

| 

| 

| 

| 

| 

i 

i 

| 

| 

| 


Moderate: 
slope, 
wetness, 
percs slowly. 


Severe: 
ponding, 
percs slowly. 


|stight መመመመመ====> 


| 
| 


jsevere: 
| slope. 


|severe: 
| slope. 


Moderate: 
wetness; 
percs slowly. 


Severe: 


slope, 
depth to rock. 


vere: 
lope. 


n 
ها‎ © 


Soil name and | Camp areas 
map symbol | 
| 
30D--------- Severe: 
Crabtree | small stones. 
| 
30F, 30G-=--r--=======e |severe: 
Crabtree i slope, 
i small stones. 
| 
3 [1۳2 ۳ SES دح‎ assesses |Moderate: 
Cruiser | slope, 
| small stones. 
31F, 31G-------------- | Severe: 
Cruiser | slope. 
| 
ጋ ውመመመመመመመመመመመመመ |Moderate: 
Cumley | slope, 
| wetness, 
| percs slowly. 
I 
33---==-=========—m——— | Severe: 
Dayton | ponding, 
j percs slowly. 
3 —X—XX—— [stight---------- 
Dixonville | 
| 
و تا‎ መመመ መመመ መና | Severe: 
Dixonville | slope. 
30 መመመ መመሚመመ መመ መመመ |severe: 
Dixonville | slope. 
35C*: | 
Dixonville----- nosesv Slight mm 
| 
| 
Philomath--------- -—-|severe: 
| depth to rock. 
| 
Hazelair------------- | Severe: 
i wetness. 
| 
35E*: | 
Dixonville----------- jSevere: 
| slope. 
Philomath------------ Isevere: 
| slope, 
; depth to rock. 
| 
| 
Hazelair------------- | Severe: 
slope, 
| wetness. 
1 


See footnote at end of table. 


Soil Survey 


| Golf fairways 
| 


|Moderates 
| wetness, 
| slope. 
| 
፥ 
1 


|oderate: 
small stones, 
large stones, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


vere: 
slope. 


Severe: 
Slope. 


Moderate: 
wetness, 
thin layer. 


Moderate: 
wetness, 
slope, 

thin layer. 


Severe: 
small stones, 
large stones, 
slope. 


Severe: 
small stones, 
large stones, 


| 
| 
| 
{ 
| 
| 
| 
| 
مه‎ 
| 
1 
[ 
| 
1 
| 
| 
| 
| 
| 
| 
| 
۱ 
Ise 
| 
| 
| 
pe 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
i 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


Severe: 


erodes easily. 


ui 
H 
a 
m 
5 
[ 
1 
[i 
[ 
1 
۱ 
[ 
1 
[ 
۱ 


vere: 
lope. 


BEENDEN RU IR ENPPBEMERAPUIB 
v, $ 


Severe; 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
small stones. 


Severe: 


slope, 
small stones. 


Severe: 


slope, 
small stones. 


Severe: 


slope, 
small stones. 


Severe: 


slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
Slope, 
small stones. 


Severe: 
5 


lope, 
small stones. 


Severe: 
wetness. 


Severe: 


Severe: 
large stones, 
slope, 
small stones. 


Severe: 
large stones, 
5 


lope, 
small stones. 


| Picnic areas 


Moderate: 
slope, 
wetness; 
dusty. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 


lope. 


ae 


Severe: 
slope. 


Moderate: 
wetness, 
percs slowly. 


Moderate: 


slope, 
wetness, 


percs slowly. 


Severe: 


slope, 
small stones. 


Severe: 


slope, 
small stones. 


二 一 一 一 一 -一 一 一 一 一 一 一 一 一 一 -一 一 一 一 一 一 一 一 一 -一 一 一 一 -一 -一 一 -一 一 一 一 一 一 一 一 


Soil name and | Camp areas 
map symbol | 


36D---------- --------- Moderate: 


Dupee | slope, 
| wetness, 
| dusty. 
37D------------------- moderate: 
Flane | slope, 


| small stones. 


37F, 37G-------------- ISevere: 
Flane 


38F*, 38G*: | 


Flane---------------- pavene: 
| slope. 
| 

Moe--2-2----2----------- | Severe: 
| slope. 
| 

39%: | 

Fluvents. | 

Fluvaquents. | 

40G*, 41G*: | 

Harrington------- SES تست‎ 
| slope. 
| 

Klickitat------------ |severe: 
| slope. 
| 

42H*; | 

Harrington----------- تس‎ 


Rock outcrop. | 


43B--------- rennes Isevere: 
Hazelair i wetness. 
i 
ند عجار[ و‎ oss SSR SSR مج و اه‎ severe: 
Hazelair wetness. 
44E---------------- ==- | Severe: 
Henline slope, 


Severe: 
slope, 
small stones. 


QAF, 44G-------------- 


| 
| 
| 
| 
| 
| 
| small stones. 
| 
| 
Henline i 
| 
| 
[ 


See footnote at end of table. 
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Linn County Area, Oregon 


TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


| Paths and trails| Golf fairways 


Severe: 
siope, 
small stones. 


Severe: 
small stones, 
large stones, 


| | 
| | 
| | 
| | slope. 
| Severe: | Severe: 

slope. slope, 
| | thin layer. 
| | 
|Moderate: شا‎ 
| wetness. | wetness. 
|slight----------|slight。 
| |. 
IModerate: |severe: 
| slope. [ slope. 
| Severe: | Severe: 
| slope. | slope. 
| Moderate: | Severe: 

slope. small stones, 
| | slope. 
|Severe: ISevere: 

slope. small stones, 
| | slope. 
|Slight ------- ---| 53448! 
| | 

| 

Imoderate: | Severe: 
| slope. | slope. 
|severe: |severe: 
| slope. | slope. 
|slight Fresnes |Moderate: 
f | small stones, 
| | large stones, 
| | slope. 
| Severe: | Severe: 
| slope. | slope. 
| | 
'severe: | severe: 
| slope. | droughty, 
| | slope. 
|severe: | Severe: 
| slope. [ slope. 
| | 
jSlight mn jModerate: 
| large stones, 
| 
| 


| slope. 
1 


| 
| Playgrounds 
| 


small stones. small stones. 


| | 

| | 

| Severe: | Severe: 

| slope, i large stones, 
[ small stones. | slope, 

| | small stones. 
|severe: |severe: 

| slope, | slope, 

[ depth to rock. | small stones. 
| | 

| | 

|noderate: | Severe: 

۱ wetness. | wetness. 
Moderate: |severe: 

| percs slowly. | slope. 

| 

| Severe: | Severe: 

| slope. | .9ج510‎ 

| Severe: | Severe: 

| slope. | slope. 
|severe: |severe: 

| slope, | slope, 

| | 

|severe: | Severe: 

| slope, | slope, 

| 


|siight----------|severe: 
! | 


| | slope. 
Isevere: |Severe: 
slope. | slope. 
Severe: Severe: 
slope. slope. 
Moderate: Severe: 
slope, slope, 


small stones. small stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
i 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
Severe: |severe: 
slope. | slope, 
| small stones. 
| 
Severe: |severe: 
slope, i slope, 
depth to rock. | small stones. 
Severe: I severe: 
slope. | slope, 
۱ small stones. 
Moderate: |severe: 
slope, | large stones, 
large stones. | slope. 
( 


Soil name and 
map symbol 


A5F*, 45H*; | 
Henline------ یرجه وف‎ | Severe: 
| slope, 


slope, 


۵655 2*2 seen ===- | Severe: 
Holcomb wetness. 
47C----------------- -- Moderate: 
Honeygrove | percs slowly. 
Dress جووسعد دورد‎ | Severe: 
Honeygrove | slope. 
A8F, 49F------- -~------ |severe: 
Honeygrove | slope. 
500 2 جح طخ‎ መመመ ما یوت‎ |severe: 
Hummington | slope, 
| small stones. 
SOF, OG -- severe: 
Hummington | slope, 
| small stones. 
51C------------------- 5488 መመመመ=መ= መመመ 
Jory | 
و‎ 113መመመመመመመመ መመመ መመመ | Severe: 
Jory | slope. 
518 51F------------ --|severe: 
Jory | slope. 
ale SiS کچ‎ |Moderate: 
Keel | slope, 
| small stones. 
| 
52F, 52G-------------- |Severe: 
Keel | slope. 
| 
53G*, 53H*: | 
Kilchis-------------- |Severe: 
| slope, 


| depth to rock. 


Harrington-----------|Severe; 

i slope. 

| 
ን41)መመመ-=መመመ=መመ==መመ | Moderate: 
Kinney ! slope, 


| large stones. 
1 


See footnote at end of table. 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 
ውታ ት ጮጮ ዥ ፕዥተሇዥሇሎምሎሇዥሇ ፦ፔ፦ ፓ ፦ሇ፦ታ፦ፓሇ፦ ጦጦ ን፦ፓ> CLIE O a ቴ ን ፓፖዥ ምም ርመው ።ም። 


[Paths and trails 


| Golf fairways 
| | 


| Picnic areas | Playgrounds 


| Camp areas 
| 
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Soil name and 
map symbol 


| 
EN መሙ ው ሚሙ መመመ 


large stones. 


| 
|severe: | ፡ 
| slope. | slope. 
| | 
|Moderate: | Severe: 
| slope. | slope. 
| | 
| | 
= vere: |Severe: 
| slope. | slope. 
| | 
|severe: |severe: 
| slope. | slope. 
| | 
1 
ho derate: jSevere: 
۱ large stones, | slope. 
| slope. | 
Moderate: Severe: 
| slope. | slope. 
| | 
|se vere: |severe: 
| slope. i slope. 
| | 
Ise Severe: |severe: 
| slope. | slope. 
| | 
-|stignt — کہ ہپ‎ 
| | 
፥ 
|S1ight--- -————— [Slight.- 
| | 
۳ oderate: | Severe: 
| | 
|siight ---------- |slight. 
| | 
|slight--------- -|wMoaerate: 
| | flooding. 
| | 
lse vere: jsevere: 
| slope. | slope. 
| Severe: | Severe: 
| wetness. | wetness. 
| | 
[Slight |Moderate: 
۱ | small stones, 
| slope. 
| 
i 


| 
| 
i 


| 
|severe: 
slope. j large stones, 
| slope. 
Severe: | Severe: 
slope. | large stones, 
i slope. 
| 
| 
Severe: |severe: 
slope. | large stones, 
| slope. 
Severe: |severe: 
slope. | slope, 
| small stones. 
| 
Severe: |severe: 
slope. | slope, 
| small stones. 
Severe: |severe: 
slope. | slope, 
| small stones. 
| 
Severe: | Severe: 
slope. | slope, 
| small stones. 
Severe: | severe: 
slope. slope, 


| 
| small stones. 
| 
| 
| 


-jSlight------ ~---|Woderate: 
[ small stones. 
1 

Moderate: | Severe: 


large stones, 


| large stones, 
small stones. 


| small stones. 


percs slowly. 


Moderate: |Moderate: 
wetness. slope, 
| 
| wetness. 
Moderate: Moderate 
wetness. | wetness, 
| flooding. 
Severe: Severe: 
Slope. [ slope. 
Severe: | Severe: 
wetness, | wetness, 
percs slowly. | percs slowly. 
Moderate: | Severe: 
slope, | slope, 
small stones, | small stones. 
| 
U 


Islight-------- 


mM 
slope. 


| 

| 

| 
تم‎ vere: 
| slope. 
| 

| 

| 


large stones, 
small stones. 


| 
|Moderate: 
| wetness. 


lsevere: 


| Vetnessy 
| percs slowly. 


| slope, 

| small stones, 
| 
| 


percs slowly. 


| 
”jModerate: 

| 

| 


55F, 556, 56F, 56G---- 
Kinney 


57E------- - - ردپ کے‎ =a 
Kinney 


58F*, 58G*, 59F*, 
59G*: 


60E*: 
Klickitat----- ------- 


Barrington----------- 


61F*, 62F*: 
Klickitat------------ 


Harrington----------7- 


67--------------- ---- 


McBee 


McDuff 


See footnote at end of table. 
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Golf fairways 


lsevere: 
slope. 


| 
| 
| 
|severe: 
slope. 
Moderate: 
| large stones, 
| thin layer. 


|severe: 
| slope. 


| Severe: 
| slope. 


I Moderate: 
flooding. 


Severe: 
wetness. 


Severe: 
thin layer, 
too clayey. 


Severe: 
thin layer, 
too clayey. 


Severe: 
slope, 

thin layer, 
too clayey. 


| large stones, 
slope. 


Severe: 
slope. 


large stones, 


| 

| 

| 

| 

| Severe: 
| slope. 
| 

i 


Linn County Area, Oregon 


TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


Slope. 


Slope. 


Moderate: 
slope. 


Severe: 
slope. 


slope. 


Moderate: 
wetness. 


Moderate: 
large stones, 
too clayey. 


Severe: 
slope. 


Moderate: 
large stones, 
slope. 


Picnic areas | Playgrounds 
| 


| 

| 

| Se vere: | 

| slope. | slope, 

| | small stones. 

| severe: | Severe: 

| slope. i slope. 

{Slight سے سس سام‎ on | Severe: 

| | slope. 

| | 

|severe: |severe: 

| Slope。 | slope. 

| Severe: | Severe: 

| slope. | slope. 

ght--4------- erate: 

cn ht [nod t 

| i flooding. 

| ۱ 

| | 

| { 

I Severe; |severe: 
wetness, | slope, 
percs slowly. | wetness, 

| percs slowly. 

Severe: |severe: 

slope. | slope. 

Severe: |severe: 

slope. | slope. 

Severe: |Severe: 


percs slowly. | percs slowly. 


lsevere: 


| 

| 

| P 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Severe: | 

| depth to rock. I slope, 

| | depth to rock, 
| severe: | severe: 

| depth to rock. | large stones, 
| | slope, 

| | depth to rock. 
|se vere: | Severe: 

۳۴ slope, | large stones, 
| depth to rock. | slope, 

| | depth to rock. 
| | 

| | 

| | 

| Moderate: Severe: 

| slope, | slope. 

| percs slowly. | 

፦ vere: |severe: 

| slope. | slope. 
severe: |severe: 

[ slope. | large stones, 
| | slope, 

| | small stones. 
i i 


1 
Soil name and | Camp areas 
| 


map symbol 


percs slowly. 


TOF-------—------------ | Severe: 
Moe | slope. 

| 
FÅ e سے د و وعد سے‎ -|Severe: 
Mulkey | slope. 
72C------------------- a 
Nekia [ 

| 
F1 ماده دوه ده ند دب د تب‎ | severe: 
Nekia | slope. 
72E, 72F--------- -----| severe: 
Nekia | slope. 
مده ب دحي ده و‎ | Severe: 
Newberg ۱ flooding. 
74۰. | 
Ochrepts | 
ያይር---- = GS -----| Severe: 
Panther | wetness, 

| 

| 


76E-===mnnnnnnnnnnn===|Severe: 


Peavine | slope. 
Esa sis a E መመ |severe: 
Peavine | slope. 


77À-----------——------ | Severe: 


Pengra | percs slowiy. 
78C--------- ----------|severe: 
Philomath | depth to rock. 
| 
/3ርመመመመመመመመመመመ መመመ መመመ |severe: 
Philomath | depth to rock. 
| 
| 
FESSES ع‎ |Severe: 
Philomath | slope, 
| depth to rock. 
| 
80*. | 
Pits | 
89113መ9ወመ==መጻመመወወ==፡-መ=-- moderate: 
Quartzville | slope, 
| percs slowly. 
82F, 826, 83F--------- | Severe: 
Quartzville | slope. 
84E------ عد جج ید می‎ Severe: 
Ritner ! slope. 


See footnote at end of table. 
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መሻ” —————————‏ ———— سج سح ————————— 


[Paths and tratis| Golf fairways 
| | 


|severe: 


Severe: 
slope. ! large stones, 
| slope. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Moderate: moderate: 
dusty. | small stones, 
| droughty. 


Slight==========|511ght. 


| 

| 

| slope. 
Severe: |slight. 
erodes easily. | 

| 

| 
Slight---------- | Moderate: 

| droughty. 

| 
Slight-------- --|siight. 

| 

| 
Slight---------- 0 


small stones, 
large stones, 
droughty. 


Severe: 
erodes easily. 


Moderate: 
thin layer. 


Severe: 
erodes easily. 


Severe: 
thin layer. 


Moderate: Moderate: 
dusty. thin layer. 
Moderate: Severe: 
dusty, slope. 
slope. 
Severe: Severe: 
slope. slope. 
Moderate: Severe: 
large stones, large stones, 
slope. slope. 


ሥሠ መው سی سے س‎ + በና - መ ا و‎ t ms 
س‎ um 00ي کے‎ 0 t — e mete 


| Playgrounds 
| 


Severe: 
large stones, 
slope, 
small stones. 


Severe: 
small stones. 


Moderate: 
| slope. 


Isevere: 
slope. 


slope, 
wetness, 


[ 

۱ 
|Moderate: 
| 

| dusty. 


| 


Moderate: 
slope, 
small stones. 


Moderate: 
small stones, 
wetness. 


Severe: 
small stones. 


Severe: 
slope. 


Severe: 
depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


slope, 
small stones. 


一 一 一 一 一 一 -一 -一 一 一 -一 一 一 -一 一 一 -一 -一 一 = 一 一 -一 一 一 -一 -一 一 一 -一 一 一 


۱ Picnic areas 


Moderate: 
small stones, 
dusty. 


|Slight -~-------- 


Moderate: 
| slope. 


Moderate: 
wetness, 
dusty. 


Moderate: 
wetness, 
percs slowly. 


Moderate: 
small stones. 


dusty. 


Severe: 
depth to rock. 


Moderate: 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
۱ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Moderate: 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
مها‎ 
{ 
| 
| 
| slope. 
| 


| Camp areas 
| 


| wetness, 
| percs slowly. 


Soil name and 
map symbol 


84G-----------—-—-- | 
Ritner | slope. 
| 
| 
85%. | 
Riverwash | 
86G*: | 
Rock outcrop. ! 
Orthents. | 
B7-mmmmmmmmmmmmmmmmn ne Moderate: 
Salen | small stones, 
| dusty. 
B8BB--------------- |slight چس چو‎ 
Salkum | 
88 سس مہ مسب اده ددع‎ መው lipderates 
Salkum | slope, 
B89B--------------- lyoderate: 
Santiam | wetness, 
| dusty. 
| 
90B------ -ኡ —— e ጠመ e - | severe: 
Saturn | flooding. 
! 
gi-----------.----- Moderate: 
Saturn Variant 


93C--------------- Moderate: 
Silverton | dusty. 
94B---------------- --- | Severe: 
Stayton | depth to rock. 
95C--------- T2--------- IModerate: 
Steiwer | dusty. 
95D--------------- | Severe: 
Steiwer | slope. 
| 

95F-------- ~---------- | Severe: 
Steiwer | slope. 
96E------------------- | Severe: 
Valsetz slope. 


See footnote at end of table. 
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| 

| 

| Severe: 
| large stones, 
| slope. 

| severe: 


slope, 
thin layer. 


| 

| 

| 

| 
|severe: 
[ large stones, 
| slope. 
lsevere: 


slope, 
thin layer. 


| 

| 

| 

|Severe: 

| wetness. 
| 

| 

| 

| 

| 


Severe: 
ponding, 
flooding. 


| Severe: 
| wetness, 
Í flooding. 


| Moderate: 
| thin layer. 


| 
| Severe: 
| slope. 


Isevere: 
slope. 


Slight. 


Severe: 
too clayey. 


Severe: 
small stones, 
large stones, 
slope. 


Severe: 
small stones, 
large stones, 
slope. 


مم — تھے 0 


Severe: 
large stones, 
thin layer. 


| 
| 
i 
| 
(Slight. 
| 
| 
| 


TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


Moderate: 
large stones, 
slope. 


Moderate: 
large stones, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness, 
erodes easily. 


Moderate: 
dusty. 


Moderate: 
wetness, 
too clayey. 


Severe: 
small stones. 


Severe: 


slope, 
small stones. 


Moderate: 
large stones. 


Moderate: 
dusty. 


i i dn gem ——————————————— ————————  —‏ سس 


Playgrounds 


Smal "stones. 


| 
| 


| Picnic areas 


small stones. 


| | 
|severe: |severe: 
slope. slope, 
| | small stones, 
| Severe: | Severe: 
slope, slope, 
| depth to rock. | small stones, 
| | 
|severe: |severe: 
slope. slope, 
| | small stones. 
4 
j Severe: Isevere: 
| slope, | slope, 
| depth to rock. | small stones. 
(Severe: | Severe: 
۱ wetness. | wetness. 
| | 
|Severe: severe: 
ponding. ponding, 
| | flooding. 
| severe: | Severe: 
wetness. wetness, 
| | flooding. 
Is1ight----------Isevere: 
| | slope. 
| Severe: | Severe: 
| slope. | slope. 
| Severe: | Severe: 
| slope. | slope. 
(Moderate: INoderate: 
| dusty. | dusty. 
|Moderate: | Severe: 
| wetness, | slope. 
| too clayey. | 
| Severe: |Severe: 
slope, | large stones, 
large stones, | slope 
| 


Severe: 
large stones, 
slope, 
small stones. 


Severe: 

large stones, 
slope, 

small stones. 


Moderate: 
wetness, 
dusty. 


一 -一 一 -一 一 -一 -一 一 一 一 -一 一 一 一 


| 

| 

| 

| 

|severe: 
| slope, 

| large stones, 
| small stones. 
large stones, 
depth to rock. 


wetness, 


! 

| 

| 

! 
[moderate: 
| dusty. 

) 


| Camp areas 


slope, 


| Severe: 


slope, 
depth to rock. 


flooding, 


1 
| 
| 
| Severe: 
| wetness. 


| flooding, 
| ponding. 


| Severe: 
| flooding, 
| wetness. 


|Moderate: 
[ dusty. 


|Moderate: 
| wetness, 
| percs slowly. 


| slope, 
| large stones, 
| small stones. 


Í slope, 
| large stones, 


| small stones. 


large stones, 


| depth to rock. 


| Moderate: 
| wetness, 
| dusty. 

| 


Linn County Area, Oregon 


Soil name and 
map symbol 


97E*: 
Valsetz-------------- 


Yellowstone--------- - 


978*፤ 
Valsetz-------------- 


Yellowstone---------- 


100------------ ------- 


Willakenzie 


101D------- “መመመ መመ 
Willakenzie 


101E, 101F-------~---- 
Willakenzie 
Willamette 


103C-------------- ---- 
Witham 


Witzel 


104G------------------ 


Witzel 


Witzel Variant 


Woodburn 


See footnote at end of table. 
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1 
| Golf fairways 
| 


Slight. 


Severe: 
slope, 
thin layer. 


slope, 
thin layer. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
|severe: 
| 
| 
| 
|Severe: 

l small stones, 
| droughty, 

i slope. 

| Severe: 

| droughty, 
| Slope。 


TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 
x: حح‎ c CE ا‎ መመመ መቸ 


| 
| 
IModerate: 
dusty. 


Moderate: 
large stones, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


| Playgrounds {Paths and trails 
| 


Isevere: 
slope. 


Severe: 


slope, 
Small stones. 


| 
| 
| 
| 
| 
| 
| 
| Severe: 
| slope, 
۱ small stones. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 


‘slope, 
small stones, 
depth to rock. 


Severe: 


slope, 
small stones. 


| Picnic areas 


Moderate: 
wetness, 
dusty. 


Severe: 


slope, 
depth to rock. 


| 
| 
| 
| 
| 
| 
| 
i 
] 
| Severe: 

| slope, 

i depth to rock. 
| 

|severe: 

i slope, 

| 

| 

| 

| 

| 

| 


small stones, 
depth to rock. 


Severe: 
slope. 


Camp areas 


! 
| 
| 
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Soil name and 
map symbol 


106C--------- -T-------- jModerate: 
Woodburn | wetness, 
ty. 
| dusty 
107E--------------- ---|severe: 
Yellowstone | slope, 
| depth to rock. 
107H--242----------- —M— 
Yellowstone | slope, 
| depth to rock. 
108H*: | 
Zango------------- ---Isevere: 
| slope, 
| small stones, 
depth to rock. 
| p 
i 
Dobbins-------------- | Severe: 
slope. 


—————————————————————————"À-"'H""""———— 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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See text for definitions of 


The 


TABLE 8.--BUILDING SITE DEVELOPMENT 


Linn County Area, Oregon 


[Some terms that describe restrictive soil features are defined in the Glossary. 


Absence of an entry indicates that the soil was not rated. 


"slight," "moderate," and "severe." 


information in tbis table indicetes the dominant soil condition but does not eliminate the need for onsite 


thin layer. 


large stones. 


slope. 


investigation] 
انز‎ emere pe سپس وت‎ OS O ፦፦ መመ 
5041 name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations without | with | commercial and streets landscaping 
| basements j- basements 1 buildings | | 
| | | | | | 
1A, l1B------------ በመ [uw lse evere: | Severe: m Islignt. 
Abiqua | too clayey. | shrink-swell. | Shrink-swell. | Shrink-swell. | low strength, | 
hrink-swell. 
| | | | 5 | 
D Dem جرد سے سے‎ mm mm |severe: {Moderates | Severe: | Severe: |se vere: |Moderate: 
Acanod | wetness. | wetness, | wetness. | slope. | low strength. | large stones, 
| | shrink-swell, | | | | wetness, 
lope. slope. 
| [^ | | | | 
Ks serenum |Severe: |Severe: |Severe: |severe: |se evere: |severe: 
Amity | wetness. | wetness. | wetness. | wetness. | low strength, j wetness. 
wetness. 
| | | | | | 
让 Di 一 一 一 一 一 一 一 一 一 一 一 一 一 “一 |Moderate: |Noderate: |Moderate: | Severe: شا‎ |Moderate: 
Apt | too clayey, | shrink-swell, | slope, | slope. | low strength, | slope. 
| slope. | slope. | shrink-swell. | | slope, | 
hrink-swell. 
| | | | på | 
SF, 6F------------ |severe: |severe: |severe: |Severe: | Severe: | Severe: 
Apt slope. slope. Slope. slope. Slope. slope. 
p | pi | pe | pi | ۳ | pe | p 
7 ا‎ SEES Severe: Severe: Severe: Severe: Severe: Severe: 
Awbrig | ponding. | flooding, | flooding, | flooding, | low strength, | ponding. 
| | ponding, | ponding. | ponding, | ponding, | 
Shrink-swell. shrink-swell. ; shrink-swell. 
| | | | | | 
8----------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Bashaw | cutbanks cave; | flooding, | flooding, ۱ flooding, | low strength, | ponding, 
| ponding. | ponding, ۱ ponding, ۱ ponding, | ponding, | flooding, 
| | shrink-swell. | shrink-swell. | shrink-swell. | flooding. | too clayey. 
gC---------------- {Moderates |Moderate: {Moderates (Moderate: |se vere: پٹ‎ 
Bellpine | depth to rock, | shrink-swell. | Gepth to rock, | shrink-swell, | low strength. | large stones, 
| too clayey. | | shrink-swell. | slope. | | thin layer. 
9D, 9E, Femme lsevere: lsevere: ISevere: Isevere: Ise evere: l Severe: 
Bellpine | slope. | slope. | slope. | slope. | low strength, | slope. 
slope. 
| | | | acid | 
l10E--------------- | Severe: Ievere: | severe: ا‎ Severe: l Severe: | severe: 
Bensley | slope. | slope. | slope. | slope. | slope. | slope. 
11F*, 11: | 1 | | | | 
Bensley---------- |severe: | severe: | Severe: |severe: | Severe: | severe: 
| slope. | slope. j slope. | slope. | slope. | slope. 
Valsetz---------- | Severe: | Severe: | Severe: | Severe: | Severe: ISevere: 
| depth to tocki slope. | depth to rock, | slope. | slope. | large stones, 
slope. slope. slope. 
| | | | | | 
12E, 13F, 136, | | | | | | 
14F, 14G--------- | Severe: | Severe: | severe: | Severe: | Severe: | Seyere: 
Blachly | slope. | slope. | slope. | slope. | low strength, | slope. 
lope. 
| | | | [v8 | 
I5D-----------4-— luoderate: [Moderate: |Moderate: |Severe: [Moderate: |Moderate: 
Bohannon depth to rock, | slope, | depth to rock, | slope. | slope, ۱ large stones, 
large stones. slope large stones. slope 
| å | | | 1 
| | | | 


| 
| large stones, 
| 
1 


See footnote at end of table. 
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Søil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol excavations | without | with | commercial | and streets | landscaping 
| | basements | basement.s | buildings 1 | 
| | | | | | 
6 了 = 一 一 一 一 一 一 一 一 一 一 一 一 一 一 |slight Rome 0 Sones Istignt mm |slight gummi mmm | Slight مد‎ = IModerate: 
Briedwell | | | | | | small stones, 
large stones. 
| | | | | | 
/ጤሙሙመመመመመመመመመመመመመ |noderate: |Moderate: |Moderate: | Severe: |xoderate: moderate: 
Bull Run slope. slope. slope. slope. low strength, , slope. 
| | | | Hele | 
| | | | | | 
17E----2-2---------- |severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Bull Run | slope. | slope. | slope. | slope. | slope. | slope. 
[62 ج د‎ | Severe: | Severe: | Severe: | Severe: |se evere; | Severe: 
Camas | cutbanks caves] flooding. | flooding. | flooding. | flooding. | droughty. 
1 SSS Se N S 1slight se |Severe: | Severe: | Severe: | Moderate: | Sight. 
Chapman | | flooding. | flooding. | flooding. | flooding, | 
| | | | | low strength, | 
shrink-swell. 
| ! | | | | 
DEC |severe: | Severe: | Severe: | Severe: |se vere: شش‎ 
Chehalem | wetness. ۱ shrink-swell. | wetness, | shrink-swell. | low strength, | wetness. 
| 1 | | shrink-swell. | | shrink-swell. | 
ጋመመመመመመመመመመውመመመ |Moderate: |severe: |severe: | Severe: | Severe: |Moderate: 
Chehalis | flooding. | flooding. | flooding. j flooding. | low strength, | flooding. 
flooding. 
| | | | | | 
Dates | severe: |Moderate: |severe: [Moderates Moderate: | Severe: 
Chehulpun | depth to rock. | depth to rock: | depth to rock. | slope, | depth to rock. | thin layer. 
depth to rock. 
| | | | | | 
22E--------------- | Severe: | Severe: | Severe: | Severe: Severe: |Severe: 
Chehulpum | depth to rock, | slope. | depth to rock, | slope. | slope. | slope, 
Í slope. | | slope. | | | thin layer. 
سای‎ መመ | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Clackamas | wetness. | wetness. | wetness. | wetness. | wetness. | wetness, 
24 2222 22 22 مات تو‎ |severe: |ncderate: |severe: |Moderate: |se vere: slight. 
Clackamas Variant | wetness. | wetness, | wetness, 1 wetness, | low strength. 
| | shrink-swell. | shrink-swell. | shrink-swell. | | 
25---------------- | Severe: | Severe: | Severe: | Severe: |se vere: Moderate: 
Cloquato | cutbanks cave. | flocding. | flooding. | flocding. ۱ flooding. | flocding. 
2 6 ۳/۳ سر حر شر سر‎ |severe: |Noderate: | Severe: IModerate: |se vere: |Moderate: 
Coburg | wetness. | wetness, | wetness. ۱ wetness, | low strength. | wetness. 
| | shrink-swell. | | shrink-swell. | | 
21 -- ጨመ መመመ መመመ | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Concord | ponding. | ponding, | ponding. | ponding, | low strength, | ponding. 
| | shrink-swell. | | shrink-swell. | ponding, 
shrink-swell. 
| | | | | | 
28 mm | Severe: | Severe: | Severe: | Seyere: | Severe: | Severe: 
Conser | ponding | flooding, | flooding, | flooding, ۱ low strength, | ponding. 
j | ponding, | ponding, | ponding, | ponding, i 
| | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. | 
29--------—-————— | Severe: | Severe: | severe: |Severe: | Severe: | Severe: 
Courtney cutbanks cave, | flooding, | flooding, | flooding, | ponding. | ponding. 
| ponding. | ponding. ۱ ponding. | | 
r | 1 I i 


| ponding. 
D 


See footnote at end of table. 
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| Lawns and 
| landscaping 


| Local roads 
| and streets 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


Small 
| commercial 


| Dwellings 
| with 


一 一 


Dwellings 
without 


Linn County Area, Oregon 


Soil name and | Shallow 
map symbol | excavations 


| | basements i basements j buildings | 


Severe: 
small stones, 
large stones. 


large stones, 
slope. 


Moderate: 
small stones, 


| 

| 

| 

| 

| 

| 

| 

| small stones, 
| 

| 

| 

| 

| slope. 
| 


slope. 


Moderate: 
large stones, 
thin layer. 


Moderate: 
large stones, 
thin layer. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| thin layer, 
| too clayey. 
Moderate: 
| 
| 
| 
| 
! 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
t 


wetness, 
thin layer. 


Severe: 
slope, 

thin layer, 
too clayey. 


| Moderate: 
wetness, 
slope, 

frost action. 


Severe: 
Slope. 


Severe: 
frost action. 


Severe: 
slope, 
frost action. 
Severe: 
low strength, 
shrink~swell. 


Severe: 

low strength, 
ponding, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Isevere: 
low strength, 


slope, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 


slope, 
shrink-swell. 


Severe: 

low strength, 
slope, 
shrink-swell. 


Severe; 
low strength, 
slope, 

S 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| hrink-swell. 


3 
å 
፪ 


slope. 


Severe: 
slope. 


Severe: 


un 
er 
o 
ሽ 
. 


Severe: 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
Shrink-swell. 


መመ መመመ —— MÀ 070ب‎ 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
wetness, 
shrink-swell, 
slope. 


一 -一 -一 一 ~ 一 -一 一 一 -一 一 -一 一 一 一 一 一 -一 一 一 一 一 一 一 -一 一 一 一 一 


Severe: 
wetness. 


Severe: 
wetness, 
slope. 


Moderate: 
slope. 


shrink-svell. 


Severe: 
ponding, 
Shrink-swell. 


一 一 -一 一 -一 -一 一 -一 -一 一 一 -一 一 一 一 -- 一 一 一 -一 一 -一 ~ 一 一 一 一 一 一 


Severe: 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


Severe: 


slope, 
shrink-swell. 


Severe: 
depth to rock, 


slope, 
shrink-swell. 


Severe: 
wetness, 
slope, 
shrink-swell. 


t‏ سب ات سم بیس ና‏ لصي حیسم መ Er Er EE‏ سے ው‏ ات سے ሸሽ mn በፍ D ED‏ اس m bn መጅ‏ ی ባለት‏ ت መ”‏ کے RE በረ‏ بیت کے سک نے م س س 


Moderate: 
wetness, 
slope, 
large stones. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
shrink-swell. 


MÀ መ ኣሥ — بی‎ ٗ' 0 02 em 


Severe: 
shrink-swell, 
slope. 


Severe: 
| sbrink-swell. 


| 


| Severe: 
shrirk-swell. 


| 
| 
| 
| 
| 


Severe: 
wetness, 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
wetness, 
shrink-swell, 
Slope. 


መ መመመ ሠ መ “መ መመ አመመ መመመ تایه‎ ጠው ant me mr St de DA? te: td et I D eee, 


at end of table. 


۱ 
30D--------------- Î Severe: 
Crabtree | wetness. 

| 

| 
30F, 30G---------- | Severe: 
Crabtree [ wetness, 

| slope. 

| 
31D------------- ~-|Noderate: 
Cruiser | slope. 

| 
DIF, 21G---------- |severe: 
Cruiser | slope. 

| 
3 21)መመመመመመመመመመሙመመመመ | Severe: 
Cumley | wetness. 

| 
3g----7--7-7--------- |severe: 
Dayton | ponding. 

| 

i 
34 چچ سم‎ [Moderates 
Dixonville | depth to rock, 

| too clayey. 
34E, 34P-------=-- | Severe: 
Dixonville | slope. 

| 

| 
35C*: | 
Dixonville------- (Moderate: 

| depth to rock, 

| too clayey. 
Philomath------—- | Severe: 

| depth to rock. 

| 
Hazelair--------- |Severe: 

| wetness. 

| 
35E*; | 
Dixonville------- |Severe: 

۱ slope. 

| 

| 
Philomath-------- | Severe: 

| depth ቲር rock, 

[ slope. 

| 
Hazelair--------- | severe: 

wetness, 


See foctnote 
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d aa a a a aT aa a 


| Lawns and 
landscaping 


| Local roads 
| and streets 


| Small 
commercial 


buildings | 


Moderate: 
wetness; 
slope. 


Moderate: 
small stones, 
large stones, 
slope. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


slope. 


Severe: 
slope. 


Moderate: 
wetness; 
thin layer. 


Moderate: 
wetness, 
slope, 
thin layer. 


Severe: 
small stones, 
large stones, 
slope. 


Severe: 

small stones, 
large stones, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


vere: 
ow strength. 


5 سب( 


vere: 
ow strength, 
lope. 


ued 


Severe: 
low strength, 
slope. 


Severe: 
low strength, 
slope, 
frost action. 


Severe: 
slope, 


| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| large stones. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


Severe: 
slope, 
large stones. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope. 


[Severe: 
۱ slope, 
large stones. 


| 
| Severe: 
| Slope. 
| 
| 
| 


Severe: 
| slope, 
large stones. 


Severe: 
wetness, 
shrink-swell. 


| 

| 

| 

| 

| 

| 

| 

| 
|severe: 
| wetness, 
| shrink-swell, 
| slope. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Severe: 
slope. 


Severe: 
Slope. 


Soil name and | Shallow | Dwellings | Dwellings 
map symbol excavations without with 
| basements basements 
| | | 
SOD መመ መመመ سے سی‎ መ ቁ بد بم م‎ ቁመት | Severe: | Moderate: | Severe: 
Dupee wetness. wetness, wetness. 
| | shrink-swell, | 
slope. 
| | | 
37713)መመመመ መመመ مج بت‎ መመመ Moderate: Moderate: |voderate: 
Flane too clayey, shrink-swell, | slope, 
| large stones, | slope, | shrink-swell, 
| slope. | large stones. | large stones. 
م377‎ 37G---------- | Severe: | Severe: | Severe: 
Flane | slope. | slope. | slope. 
| | | 
38F*, 38G*: | | | 
Flane------------ | Severe: | Severe: | Severe: 
| slope. | slope. | slope. 
| | | 
Mob | Severe: | Severe: | Severe: 
| slope. | Slope。 | Slope。 
| | | 
| | | 
ar | | | 
Fluvents. | | | 
Fluvaquents. | | | 
40G*, 41G*: | | | 
Harrington------- أ‎ Severe: أ‎ Severe: أ‎ Severe: 
| depth to rock, | slope, | depth to rock, 
| large stones, | large stones. | slope, 
| slope. | | large stones. 
Klickitat-------- |Severe: |Severe: | Severe: 
| slope. | slope. | slope. 
42H*: | | | 
Harrington------- Isevere: ISevere: |severe: 
| depth to rock, | slope, | depth to rock, 
| large stones, | large stones. | slope, 
| slope. | | large stones. 
Rock outcrop. | | | 
43B--------------- | Severe: | Severe: | Severe: 
Hazelair ۱ wetness. | wetness, | wetness, 
| | shrink-swell. | shrink-swell. 
43D--------------- |severe: |severe: | Severe: 
Hazelair | wetness. | wetness, | wetness, 
| | shrink-swell. | shrink-swell. 
| | | 
44E, 44፻, 44G----- | Severe: | Severe: | Severe: 
Henline | depth to rock, | slope. | depth to rock, 
| slope. | | slope. 
| | | 
A5F*, 45H*: | | | 
Eenline---------- Severe: Severe: ፡ ሻክ 
depth to rock, | slope. | depth to rock, 
slope. 
| hans 
| | 
i [| 


See footnote at end of table. 
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FS ae ee اع‎ aeuo cu cereum cpu جہجچچ یو سڈ‎ TEA SAGE چو‎ 


| Lawns and 
landscaping 


| Shallow | Dwellings a Dwellings | Small | Local roads 
excavations without with commercial and streets 
| | | 
basements 


buildings | | 


| 

| 

|Severe: 

| slope, 

| thin layer. 


| 

| 
۱ 
Moderate: 
| wetness. 
| 


Slight. 


Severe: 
slope. 


Severe: 
small stones, 
slope. 


Slight. 


Severe: 
Slope. 


Moderate: 
small stones, 
lerge stones, 
slope. 


Severe: 
Slope. 


Severe: 
Groughty, 
Slope. 


Severe: 
Slope. 


Moderate: 
large stones, 
slope. 


Severe: 


ev 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
"| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
] 
i 


large stones. 


large stones. 


slope, 


| 
| 
| 
| 


| depth to rock, 


| large stones, large stones. 


| Severe: Severe: |” ርይ Severe: 
| depth to rock,; slope, | depth to rock, | slope, depth to rock, 
| large stones, | depth to rock, | slope, | depth to rock, | slope, 
| slope. | large stones. | large stones. | large stones. | large stones. 
| | | | | 
| | | | | 
| Severe: | Severe: | Severe: | Severe: | Severe: 
| too clayey, | wetness, | wetness; | wetness, | low strength, 
| wetness. | shrink-swell, | shrink-swell, | shrink-swell, | wetness, 
ow stren 2 ow strength. ow strength. shrink-swe 
| | 1 t h | 1 t th | 3 t th | hrink 11. 
|Moderate: |Moderate: |Moderate: Moderate: [36 evere: 
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell, | low strength. 
slope. 
| | | | ! 
evere: evere: evere: evere: evere: 
ጾ js Is [s Is 
| slope. | slope. | slope. | slope. | low strength, 
| | | | میڈ‎ 
|severe: |severe: |Severe: | Severe: | Severe: 
e or r; Slope. e o rock,| slope. slope. 
| depth to rock | lop | depth t ck | 1 | 1 
lope. slope. 
pu | [SR | | 
|Moderates moderate: Moderate: {Moderates [Se evere: 
| too clayey. | shrink-swell. | shrink-swell. | slope, | low strength. 
| | | | shrink-swell. | 
|severe: | severe: | Severe: | Severe: | Severe: 
slope. | slope. [ slope. [ slope. | E strength, 
i | | | | pE 
Moderate: Moderate: | Moderate: | Severe: [Se vere: 
depth to rock,; slope. depth to rock,, slope. frost action. 
| slope. | | slope. | | 
| | | | | 
|severe: |severe: |ssvere: | Severe: | Severe: 
| slope. | slope. | slope. | slope. | m 7 
rost action. 
| | | | | 
| | | | | 
severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock, | slope, | depth to rock, | slope, | depth to rock, 
| slope. | depth to rock. | slope. | depth to rock. | slope. 
| severe: I Severe: Isevere: | severe: |severe: 
{ | | | | 
| slope, | depth to rock, | slope, | slope, 
| | 
| | 
| | 
| l1 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| [ 


| slope. | large stones. | 
moderate: |Moderate: Moderate: |severe: Severe: 
| large stones, | slope, slope, | slope. low strength. 
i slope. | large stones. large stones. | 
| | | 
| Severe: | Severe: Severe: | Severe: Severe: 
slope. slope. slope. slope. low strength, 
| | | slope. 
| | | 
| | | 
| | | 
ISevere: |Severe: Severe: |Severe: Severe: 
| slope. | slope. slope. | slope. ات‎ strength, 
slope. 
| | d 


| 
| 
] 


5011 name and 
map symbol 


8 zA basements 


45F*, 45H*: 
Yellowstone------ 


Rock outcrop. 


Honeygrove 


47D, 48F, 49F----- 
Honeygrove 


50D, 50F, 50G----- 
Hummington 


Jory 


52F, 528---------- 
Keel 


53G*, 53Hx : 
Kilchis---------- 


Harrington------- 


55F, 55G, 56F, 
56G, 57E--------- 
Kinney 


58F*, 58G*, 59F*, 
59G*; 
Kinney---------- 


See footnote at end of 
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ee ۳ mU loeo ሁኑ SR” 


depth to rock. 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without with commercial | and streets | landscaping 
| ۱ basements basements . buildings | - | 5 
| | | | | | 
58F*, 58G*, 59F*, | | | | | | 
59G*; 
Klickitat------- | Severe: | Severe: | Severe: |se evere: |severe: ሦ evere: 
| slope. | slope. | slope. | slope. | slope. | slope. 
cont, eire, :“مده‎ | | | | | | 
Klickitat-------- ی‎ | ዩሮ | Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
Harrington------- | Severe: | Severe: | Severe: | Severe: | Severe: [se evere: 
| depth to rock, | slope, | depth to rock, | slope, | slope, | slope. 
۱ large stones, | large stones. j slope, | large stones. | large stones. | 
| slope. | large stones. | | | 
63---------------- {Moderates | Moderate: |noderate: |Moderate: | Severe: |Slight. 
Malabon | too clayey. | shrink-swell. i shrink-swell. | shrink-swell. | low strength. | 
EEE | Severe: | Slight--------- | Slight--------- | Slight--------- | Slight--------- | Slight. 
Malabon Variant | cutbanks cave. | | | | | 
65B--------------- |severe: |severe: | Severe: | Severe: | Severe: | Severe: 
Marcola | large stones. | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, | large stones. 
| | large stones. | large stenes. | large stones. | large stones. | 
66B--------------- | Severe: | Severe: | Severe: | Severe: | Severe: |Slight. 
McAlpin | wetness. | shrink-swell. ۱ wetness, | shrink-swell. | low strength, | 
| | | shrink-swell. | | shrink-swell. | 
67መመመመመሙመ፡ውመመመመመመመ | Severe: | severe: | Severe: | Severe: | Severe: و‎ derate: 
McBee | wetness. | flooding. | flooding, | flooding. | low strength | flooding. 
| | | wetness. | | flooding. | 
68F, 68G---------- | Severe: | severe: | Severe: | Severe: | Severe: lse vere: 
McDuff | slope. | slope. | slope. | slope. | low strength, | slope. 
Slope. 
| | | | አጠር | 
691-2 2 جع‎ መመመ | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Minniece | wetness. | wetness, | wetness, | wetness, i low strength, | wetness. 
| | shrink-swell. | shrink-swell. | shrink-swell. | wetness, | 
| | | | | shrink-swell. | 
ገበ፦ snitt اا ا ي‎ |Mođerate: Moderate: |Moderate: |severe: | Severe: Moderate: 
Moe | too clayey, | shrink-swell, | slope, ۱ slope. | low strength, ۱ small stones, 
| slope. | slope. | shrink-swell. | | frost action. | slope. 
TE |Severe: | Severe: | Severe: | Severe: | Severe: |se evere: 
Moe slope. slope. slope. slope. low strength, slope. 
| | | | | slope, ! 
| | | | | frost action. | 
| | | | | | 
JlK--————————-—-- |severe: |Severe: | severe: | Severe: | Severe: | Severe: 
Mulkey | depth to rock; | slope. | depth to rock, | slope. | slope. | slope. 
| slope. | | slope. | | | 
ያወረው መመመመመመመመመመመ፡ |severe: | Moderate: | Severe: |soaerate: |severe: |Noderate: 
Nekia depth to rocki shrink-swell, | depth to rock. | shrink-swell, | low strength. | large stones, 
| depth to rock. | | slope, | | thin layer. 
| | ! | | 
72D, 72E, 72F-----|Severe: | severe: | Severe: | Severe: | Severe: lse evere: 
Nekia አ to rock, | slope. | ee to tock, j slope. | ats strength, | slope. 
slope. slope. slope. 
B | በም | نت‎ | 
ያመመው መው መመመ | Severe: Í severe: |severe: | Severe: | Severe: [Mo derate: 
| flooding. | flooding. | flooding. | flooding. 
i 1 | | 


Newberg | cutbanks cave. | flooding. 
i | 


See footnote at end of table. 
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| Lawns and 
| landscaping 


| Local roads 
and streets 


Linn County Årea, Oregon 


TABLE 8.--BUILDING SITE DEVELCPMENT--Continued 


Small 
comrercial 


4 

| Dwellings | 

| with | 
basements 


Dwellings 
without 


Shallow | 
excavations | 


Soil name and 
map symbol 


| | basements | | buildings | 


Severe: 
wetness. 


Severe: 
slope. 


Moderate: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Severe: 
| thin layer, 
| too clayey. 
| Severe: 

| slope, 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


thin layer, 
too claye’. 


Moderate: 
large stones, 
slope. 


Severe: 
slope. 


Severe: 
large stones, 


slope. 


| 

| 

l3 

i 

| 

| 

| 

| 

| 

| 

| 

| 

| 
Moderate: 
| small stones, 
| åroughty. 
|slight, 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

l'a 

| 

1 


Moderate: 
slope. 


Slight. 


Moderate: 
Groughty. 


Severe: 
low strength, 
wetness. 


Severe: 
low strength, 
8 


lope. 


Severe: 
low strength, 
shrink-swell. 


e 
low strength, 
shrink-swell. 


Severe: 
low strength, 


slope, 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
ጾ vere: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
j 
se evere: 

| low strength. 
Severe: 

low strength, 
slope. 


Severe: 
slope. 


shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Moderate: 


| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
li 
| 
| 
| 
| 
| flooding. 
۱ 


Severe: 
wetness, 
shrink-swell. 


Severe: 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 


shrink-swell. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Severe: 
flooding. 


wetness, 
slope. 


| 
| 
| 
| 
| 
| 
! 
| 
| | 
| | 
| | 
| | 
| | 
| wetness, | 
j shrink-swell. | 
| | 
| depth to rock, | 
| shrink-svwell. | 
|Severe: | 
| depth to rock, | 
| slope, 

| shrink~swell. 

| 

| 

| 


slope, 


slope. 


Severe: 
depth to rock, 
slope. 


Sliqht--------- | 
| 
| 

slight---------| 


Moderate: | 
slope. 


| 
| 
| 
wetness, | 
| 
| 
| 
| 
| 
1 


Severe: 
wetness, 
shrink-swell. 


Severe: 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe; 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Slight------- - 


Moderate: 
slope. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 


| | 

TAH. | | 

Ochrepts | | 

75C---~-----------|severe: | 

Panther i wetness. ۱ 

| | 

76E, 76G--------- -|severe: | 

Peavine | slope. | 

| | 

77h. sønnen |severe: | 

Pengra | wetness. | 

| | 

78C, 79C---------- | Severe: | 

Philomath | depth to r ock. 

| | 

VE - ሥመ .اص‎ Isevere: | 

Philomath | depth to rock, | 

| slope. | 

| | 

80* 35 | | 

Pits | | 

| | 

81D---------- ----- |Noderates | 

0108 6 | too clayey, 

| slope. | 

82፻, 826, 535-----|severe: | 

Quartzville | slope. | 

| | 

84E, B4G--========|Severe: | 

Ritner | depth to rock, | 

Í slope. | 

85%, | | 

Riverwash | | 

B6G*: | | 

Rock outcrop. | | 

Orthents. | | 

B7---------------- | Severe: | 

Salem | cutbanks cave. | 

| | 

88B---------- ~----|Moderate: | 

Salkum | too clayey. ۱ 

8803 هت‎ Moderates | 

Salkum | too clayey, | 

| slope. | 

8983+ دوه موده‎ መመመ መመ | Severe: | 

Santiam | wetness. | 

| | 

| | 

90B--------7------- lgevere: | 
Saturn | cutbanks cave. | flooding. 

1 


See footnote at end of table. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


.-። ንሙ ሙ። ንዳ Se RS pe ETER SEE EEE GENE AT VEGGE EEG “መመመ 


Willamette | | shrink-swell. 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations without | ዝ31ከ | commercial | and streets landscaping 
| | basenents | basements | buildings i | 
| | | | | | 
97 جن جج‎ አ በ |severe: |Moderate: |Severe: پش‎ |Moderate: |stight. 
Saturn Variant | wetness. | wetness. | wetness. | wetness. | wetness. 
92---------------- | Severe: | Slight--------- | Slight--------- | Slight--------- | Slight--------- | Moderate: 
Sifton Variant | cutbanks caye. | | | | | small stones, 
| | | | | | large stones, 
droughty. 
| | | | | | 
OI ran |severe: |soaerate: |severe: |Moderate: |severe: |Moderate: 
Silverton | depth to Bois | shrink-swell, | depth to Packs] shrink-swell, i low strength. | thin layer. 
| | depth to Feels) | slope, | | 
depth to rock. 
| | | | | | 
94B--------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Stayton | depth to rock. | depth to 5955:1 depth to rock. | depth to rock. | depth to rock. thin layer. 
950------=መመሙ-መሙ--- [Moderate: [Moderate: IModerate: IModerate : | Severe: |Moderate: 
Steiwer | depth to rock. į shrink-swell. | depth to rocks | shrink-swell, | low strength. | thin layer. 
| | i shrink-swell. | slope. | | 
95D, 95F---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Steiwer slope. slope. slope. slope. 100 strength, slope. 
| | | | | Siope, | 
| | | | | | 
96E------- emama mase | Severe: | Severe: | Severe: | severe: | Severe: | Severe: 
Valsetz | depth to rock: slope. | depth to rock, | slope. | slope. | large stones, 
| slope. | | slope. | | | slope. 
97E*, 97H*: | | | | | | 
Valsetz---------- | Severe: | Severe: | Severe: | Severe: |Severe: | Severe: 
| depth to rock, | slope. | depth to rock, j slope. | slope. | large stones, 
| slope. | | slope. | | | slope. 
Yellowstone------ | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock, | slope, | depth to rock; slope, | depth to rocks slope, 
| large stones, | depth to rock, | slope, | depth to rock, | slope, thin layer. 
| slope. i large stones. | large stones. | large stones. ۱ large stones. | 
የን መመመ መመመመመመመመመ መመ | Severe: | Severe: | Severe: | Severe: | Severe: | severe: 
Waldo | wetness. | flooding, ۱ flooding, | flooding, ۱ low strength, | wetness. 
| | wetness, | wetness, | wetness; | wetness, ۱ 
| | shrink-swell. | shrink-swell. | shrink-swell. | flooding. | 
99---“መመመመመመሙመው መመመ |severe: |severe: |severe: |severe: | Severe: | Severe: 
Wapato | ponding. | flooding, | flooding, | flooding, | low strength, i ponding, 
| | ponding. | ponding. ۱ ponding. | ponding, | flooding. 
flooding. 
| | | | | | 
100--------------- | Severe: | Severe: | severe: | Severe: | Severe: | Severe: 
Whiteson | wetness. | flooding, | flooding, | flooding, ۱ low strength, | wetness, 
| | wetness, | wetness, | wetness, | wetness, | flooding. 
| | shrink-swell. | shrink-swell. | shrink-swell. | flooding. 
101C------:.------- |Moderate: | Moderate: Moderate; |Moderate: |se evere: j'e derate: 
Willakenzie | depth to rock. | shrink-swell. | depth to rock, | shrink-swell, | low strength. | thin layer. 
| | | Shrink-swell. | slope. | | 
101D, 101E, 101F--|severe: |Severe: |Severe: | Severe: | Severe: | Severe: 
Willakenzie slope. Slope. slope. slope. low strength, Slope. 
| | | | | Slope. | 
| | | | | | 
102--------------- [53498 መመመመመመመው |soaerate: |Moderate: |Moderate: | severe: |siight. 
shrink~swell. | shrink-swell. | low strength. 
| | | | 


See footnote at end of table. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


REE ee er 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
EE er ا‎ EN „p ኸኸ... buildings — 上 as | E 
| | | | | 
10360 ا‎ መ سر دہ‎ |severe: | Severe: | Severe: Severe: | Severe: | Severe: 
itham wetness. shrink-swell. | wetness, Shrink-swell. ow strength, oo clayey. 

With. | ቲ | hrink 11 [ ቲ hrink 11 | 1 t th | t 1 

| | | shrink-swell. | shrink-swell. | 
104E, 104G-------- |severe: | Severe: | Severe: Severe: | Severe: | Severe: 

Witzel | depth to rock, | slope, | depth to rock,; slope, | depth to KORK | small stones, 
| large stones, depth to rock, | slope, depth to rock, | slope, large stones, 
| slope. large stones. large stones. large stones. | large stones. slope. 

105C-------------- |severe: Severe: Severe: Severe: | severe: Severe: 


large stones, 
thin layer. 


depth to rock.; depth to rock. 


| 
| 
| 
| 
| 
| 
low strength. | 
| 
| 
| 
| 
| 
| 


| 
| 
| 
Moderate: |se evere: Slight. 
wetness, i 
shrink-swell. | 
Moderate: | severe: Slight. 
wetness, | low strength. 
slope, | 
shrink-swell. | 
Severe: |severe: |severe: 
| slope, | depth to rock, | slope, 
| depth to OCR; | slope, thin layer. 


large stones. | large stones. | 
| 


| 
| 
| 
| 


Severe: |severe: | Severe: 
slope, ep o rock, small stones, 
| 1 | depth ti ck | 11 st 
i depth to rock. | slope. | droughty, 
| | | slope. 
| Severe: | Severe: | Severe: 
| slope. | slope. | droughty, 
| | slope. 


depth to rock. 


depth to rock., depth to rock. 


| 
| 
| | 
| | 
| | 
|severe: | Moderate: | severe: 
| wetness. | wetness, | wetness. 
| | shrink-swell. ۱ 
| Severe: |Moderate: | Severe: 
| wetness. | wetness, | wetness. 
| | shrink-swell. | 
| | | 
|Severe: | Severe: | Severe: 
| depth to rock, | slope, | depth to rock, 
| large stones, | Gepth to Fock, | Slope, 
| slope. | large stones. | large stones. 
| | 
| Severe: |severe: | Severe: 
| depth to rock, | slope, | depth to rock, 
| slope. | depth to FO: slope. 
| | | 
| Severe: | Severe: | Severe: 
| depth to rock, | slope. | depth to rock, 
| slope. 


| slope. | 


Woodburn 


107E, 107H-------- 
Yellowstone 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 


TABLE 9.--SANITARY FACILITIES 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "good," and other terms. 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation] 


———— 
| Area Daily cover 
sanitary for landfill 
| landfill | 
Slight----------- Poor: 
too clayey, 
hard to pack. 
Slight----------- Poor: 
too clayey, 
hard to pack. 
Moderate: Poor: 
wetness, too clayey. 
slope. 
Severe: Poor: 
wetness. wetness. 
Moderate: Poor: 
slope. too clayey; 
hard to pack, 
small stones. 
Severe: Poor: 
slope. too clayey, 
hard to pack, 
small stones. 
Severe: Poor: 
ponding. hard to pack, 
ponding. 
Severe: Poor: 
flooding, too clayey, 
ponding. hard to pack, 


ponding. 


Poor: 


area reclaim, 
too clayey, 
hard to pack. 


Poor: 


area reclaim, 
too clayey, 
hard to pack. 


Poor: 


large stones, 
Slope. 


Poor: 


large stones, 
slope. 


Poor: 


area reclaim, 
small stones, 
slope. 


Severe: 
Gepth to rock. 


Severe: 
Gepth to rock, 
slope. 


depth to rock, 
seepage, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
j 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
1 


۱ 
5011 name and | Septic tank | Sewage lagoon | Trench 
map symbol | gn | areas re 
e an 
——————— 
| | | 
] gs esse i al | Severe: |Moderate: | Severe: 
Abiqua | percs slowly. | seepage. | too clayey. 
| | | 
1l1B------ ------------ | Severe: [uoderate: | severe: 
Abiqua percs slowly. seepage, too clayey. 
| | slope. | 
እሥ መመ መሠ meme me |Severe: |severe: |severe: 
Acanod | wetness, | slope, | wetness, 
| percs slowly. | wetness. | too clayey. 
3-- - دست‎ mtm mim |severe: | Severe: | Severe: 
Amity | wetness, | wetness. | wetness. 
| percs slowly. | | 
áD----------- ጨመ መመ |severe: |severe: |severe: 
Apt | percs slowly. | slope. | too clayey. 
| | | 
| | | 
SF, 6F-------- ~ | Severe: | severe: | severe: 
| | | 
Apt percs slowly, slope. slope, 
| | ! 
| slope. | | too clayey. 
| | 
Teese رح عي ددم‎ | Severe: | Severe: | Severe: 
Awbrig | ponding, | flooding, | ponding. 
| percs slowly. | ponding. | 
وعد ده ده دعسو و وت‎ ISevere: Isevere: | severe: 
Bashaw | flooding, | flooding, | flooding, 
| ponåing, | ponding. | ponding, 
| percs slowly. | | too clayey. 
9 62222 55 5252 see | Severe: severe: ISevere: 
Bellpine | depth to rock, | depth to rock, | depth to rock, 
| | | 
| percs slowly. | slope. | too clayey. 
| | | 
9p, 9E, 9F---------- | Severe: | Severe: | Severe: 
Bellpine | depth to rock, | depth to rock, | depth to rock, 
| percs slowly, | slope. | Slope, 
| slope. | | too clayey. 
l0E------------- ----|Severe: | Severe: | Severe: 
Bensley | slope. | slope, ۱ slope, 
j | large stones. | large stones. 
11፻*, 11G*: | | | 
Bensley------------ |severe: |Severe: | Severe: 
i slope. | رحس | 5 سا‎ 
arge stones. arge stones. 
| | | 
Valsetz------------ | Severe: | Severe: | Severe: 
[ depth to rock, | seepage, | depth to rock, 
slope. depth to rock seepage 
| i | Slope; ' | Slope. å 
| | D 


See footnote at end of table. 
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— سے سے ساسا 


Linn County Area, Oregon 


TABLE 9.--SANITARY FACILITIES--Continued 


a SE Gi i 


| Daily cover 
| for landfill 


| 
| 
|Poor: 

| too clayey, 

| hard to pack, 
| slope. 
|Poor: 

| 

| 

| 


area reclaim, 
small stones. 


| Poor: 
| small stones. 


Fair: 
slope. 


Poor: 

Seepage, 

too sandy, 
small stones. 


ir: 
oo clayey. 


c ® 


Poor: 
too clayey, 
hard to pack. 


Fair: 
too clayey. 


Poor: 
area reclaim. 


Poor: 
area reclaim, 
slope. 


Poor: 
small stones, 
wetness. 


too clayey, 
small stones. 


oor: 
too clayey. 


Poor: 
ponding. 


| Area 
| sanitary 
landfill 


Severe: 
Slope. 


Severe: 
depth to rock, 
seepage. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
flooding, 
seepage. 


Severe: 
seepage. 


Moderate: 
wetness. 


Severe: 
flooding. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 


wetness, 


Moderate: 
wetness. 


Severe: 
flooding. 


Severe: 
wetness. 


Severe: 
ponding. 


| Trench 
sanitary 
landfill 


Severe: 
slope, 
too clayey. 


Severe: 
depth to rock, 
seepage. 


Moderate: 
too clayey, 
large stones. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
flooding, 
seepage, 
too sandy. 


Severe: 
seepage. 


Severe: 
wetness, 
too clayey. 


Severe: 
flooding. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
Slope. 


Severe: 
wetness. 


Severe: 
too clayey. 


Severe: 
flooding. 


Severe: 
Seepage, 
wetness, 
too clayey. 


Severe: 
ponding. 


| Sewage lagoon 


areas 


Severe: 
seepage, 
depth to rock, 
slope. 


Moderate: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
flooding. 


Severe: 
flooding, 
seepage. 


slope, 
wetness. 


evere: 
flooding. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
Seepage, 
wetness. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 
| 

i 


| Septic tank 
absorption 


|Severe: 
| percs slowly, 
| slope. 


| 


|severe: 
| depth to rock. 


Moderate: 
| percs slowly. 


|Moderate: 
percs slowly, 

| 

| slope. 


|severe: 
| slope. 


|Severe: 
| flooding, 
| poor filter. 


|Moderate: 
| flooding, 
| percs slowly. 


| Severe: 
| wetness, 
| percs slowly. 


ISevere: 
| flooding. 


| severe: 
| depth to rock. 


| 

| Severe: 

| depth to rock, 
| slope. 


|severe: 
| wetness, 
| percs slowly. 


| Severe: 
| wetness, 
Í percs slowly. 


|Severe: 
| flooding. 


| Severe: 
| wetness, 
| percs slowly. 


|severe: 

| ponding, 

۱ percs slowly. 
i: 


end of table. 


Soil name and 
map symbol 


EEE EO Ee 1 
| 


12E, 13F, 13G, 14F, 


Clackamas Variant 


25-- -- -=መ--- መሙ 
Cloquato 


Concord 


See footnote at 
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TABLE 9.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill 
| | | | | 
28-----------—-—-—---- | severe: |se evere: | severe: | Severe: | Poor: 
Conser | ponding, | flooding, | ponding, | ponding. | too clayey, 
| percs slowly. | ponding. | too clayey. | i hard to pack, 
ponding. 
| | | | | 
Pr e a |severe: | Severe: | Severe: | Severe: | Poor: 
Courtney i ponding, | Seepage, | seepage, | ponding. | small stones, 
| percs slowly. | flooding, | ponding. | | ponding, 
ponding. 
| | | | | 
30D----------------- | Severe: | Severe: | Severe: |toderate: | Poors 
Crabtree ۱ wetness, | slope, | large stones. ۱ wetness, | small stones. 
i percs slowly. | wetness, | | slope. | 
| | large stones. | | | 
307, 30G------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
Crabtree | wetness, | slope, ۱ slope, | slope. | small stones, 
| percs slowly, | wetness, | large stones. | | slope. 
| slope. | large stones. | | | 
31D----------------- |Moderate: | Severe: | Moderate: |noderate: |Poor: 
Cruiser | percs slowly, ۱ slope. | slope, | slope. | small stones. 
j Slope. | | too clayey, | | 
| | | large stones. | | 
31F, 31lG------------ | Severe: | Severe: | Severe: | Severe: |Poor: 
Cruiser slope. slope. slope. slope. small stones, 
| | | | ہچ‎ 
| | | | | 
32D----------————- | Severe: | Severe: | Severe: | severe: |Poor: 
Cumley | wetness, | slope, | wetness, | wetness. | too clayey, 
| percs slowly. | wetness. | too clayey. | | hard to pack. 
٣جج‎ መ መ |Severe: | Severe: | Severe: | severe: | Poor: 
Dayton | ponding, | ponding. | ponding, | ponding. | too clayey, 
| percs slowly. | | too clayey. | | hard to pack, 
ponding. 
| | | | | 
34C----------------- |Severe: | Severe: | Severe: | Severe: | poor: 
Dixonville | depth to rock, | depth to rock, | depth to rock, | depth to rock. | area reclaim, 
| percs slowly. | slope. | too clayey. | | too clayey, 
| | | | | hard to pack. 
34E, 34F------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
Dixonville | depth to rock, | depth to rock, ۱ depth to rock, | depth to rock, | area reclaim, 
| percs slowly, | slope. | slope, | slope. | too clayey, 
| slope. | | too clayey. | | hard to pack. 
35C*: | | | | | 
Dixonville--------- | severe: |se vere: | severe: | Severe: | Poor: 
i depth to rock, | depth to rock, | depth to rock, | depth to rock. | area reclaim, 
| percs slowly. | slope. | too clayey. | | too clayey, 
| | | | | hard to pack. 
Philomath---------- | Severe: |se evere: | Severe: | Severe: |Poor: 
| depth to rock. | depth to rock, | depth to rock, | depth to rock. | area reclaim, 
| | slope. | too clayey. | | too clayey, 
| | | | i hard to pack. 
Hazelair----------- Severe: Severe: [Severe: | Severe: | Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim, 
wetness, | slope, i wetness. | wetness. | too clayey, 
| percs slowly. | wetness. | | ۱ hard to pack. 
i i i 1 


See footnote at end of table. 
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TABLE 9.--SANITARY FACILITIES--Continued 


Bee a Oe AEA Gr ም  ሜኬጅ ም ም EE Tg Eee 


سے اس a‏ ا —— 


| Daily cover 
for landfill 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 

too clayey, 
large stones. 
P 


oor: 
too clayey, 
large stones, 
slope. 


too clayey, 
large stones, 
slope. 


Poor: 

too clayey, 
hard to pack, 
slope. 


Poor: 
area reclaim, 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
area reclaim, 
small stones, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[Fors 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Area 
| sanitary 
landfill 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 

depth to rock, 
wetness, 
Slope. 


Moderate: 
wetness, 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
D 


Severe: 
slope. 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
depth to 
seepage, 
slope. 


rock, 


} Trench 
| sanitary 
landfill 


| 
] 
| Severe: 
| depth የዕ rock, 
| slope, 
| too clayey. 
lsevere: 
depth to rock, 
slope, 
too clayey. 


Severe: 

depth to rock, 
wetness, 
slope. 


Severe: 
wetness, 
too clayey. 


Severe: 
too clayey, 
large stones. 


Severe: 
slope, 
too clayey, 
large stones. 


Severe: 
slope, 
too clayey, 
large stones. 


slope, 
too clayey. 


Severe: 

depth to rock, 
Seepage, 
Slope. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 

depth to rock, 
seepage, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severes 
| 
| 
{ 
j 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Sewage lagoon 
| areas 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 

depth to rock, 
slope, 
wetness. 


Severe: 
slope, 
wetness. 


Severe: 
slope. 


Severe: 
seepage, 
depth to rock, 
slope. 


Severe: 
slope, 
large stones. 


Severe: 
Seepage, 
depth to rock, 
Slope. 


| Septic tank 
| absorption 


了 


| depth to rock, 
| percs slowly, 
i slope. 


| Severe: 
| depth to rock, 
| slope. 
| 


| Severe: 

| depth to rock, 
| wetness, 

| percs slowly. 


| severe: 
| wetness, 
[ percs slowly. 


|Moderate: 

| percs slowly; 
| slope, 

| large stones. 
| 


Severe: 
slope. 


| Severe: 
| slope. 


Severe: 
percs slowly, 
slope. 


| slope, 
| large stones. 
|severe: 
slope. 


[ depth to rock, 
slope, 

| large stones, 
| 
| 
| 


Soil name and 
map symbol 


35፻*2 


Dixonville------- 


Philomath -T------- 


Hazelair--------- 


37F, 37G---------- 


Flane 


38F*, 38G*: 


39*; 
Fluvents. 


Fluvaquents. 


40G*, 41G*: 


Harrinqton------- 


Klickitat-------- 


42H*: 


Harrington------- 


Rock outcrop. 


See footnote at end of table. 
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| Daily cover 
for landfill 


| landfill | نے‎ 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 
area reclaim, 
too clayey, 
hard to pack. 


Poor: 

area reclain, 
small stones, 
slope. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 
area reclain, 
large stones, 
slope. 


Poor: 
wetness. 


| too clayey, 
| hard to pack. 


| Poor: 
too clayey, 
hard to pack, 
slope. 


| 

| 

| 

| 
|Poor: 
| area reClaim, 
| seepage, 

| small stones. 
|Poors 

| too clayey. 


IPoor: 
too clayey, 
slope. 


| 
| 
| 
| poor: 

i area reclaim, 
| hard to pack, 
| large stones. 
|Poor: 

| area reclaim, 
| 

| 

i 


hard to pack, 
large stones. 


| Area 
sanitary 


Severe: 
depth to rock, 
wetness. 


Severe: 
depth to rock, 
wetness. 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 

depth to rock, 
Seepage, 
slope. 


Severe: 
seepage, 
wetness. 


Severe: 
slope. 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 
depth to rock, 
slope. 


| Sewage lagoon | Trench 
areas sanitary 
| | landfill 
| | 
|severe: |severe: 
| depth to rock, | depth to rock, 
| wetness. | wetness. 
| | 
|severe: | Severe: 
| depth to rock, | depth to rock, 
j slope, ۱ wetness. 
| wetness. | 
|severe: | Severe: 
| seepage, | depth to rock, 
| depth to rock, | Seepage, 
| slope. i slope. 
| | 
|Severe: |Severe: 
| seepage, | depth to rock, 
| depth to rock, | seepage, 
| slope. | slope. 
|severe: | Severe: 
| seepage, | depth to rock, 
| depth to rock, | seepage, 
| slope. | slope. 
| | 
| Severe: | Severe: 
| Seepage; | seepage, 
wetness. wetness 
| | too clayey. 
| Severe: ሦ evere: 
| slope. | too clayey. 
| | 
Isevere: |Severe: 
siope. slope, 
| | too clayey. 
۱ | 
|severe: | Severe: 
| seepage, ۱ depth to rock, 
| depth to rock, | seepage, 
| Slope. | slope. 
|severe: |se evere: 
| slope. | too clayey. 
|severe: | Severe: 
slope. slope, 
| | too clayey. 
| Severe: |se evere: 
۱ depth to rock, | depth to rock. 
| slope. | 
| j 
|severe: |severe: 
| depth to rock, i depth to rock, 
| slope. | slope. 
| | 
| [ 


TABLE 9.--SANITARY FACILITIES--Continued 


| Septic tank 
ی‎ tion 


| depth to rock, 
| wetness, 
| percs slowly. 


| Severe: 

۱ depth to rock, 
| wetness, 

| percs slowly. 


|severe: 

| depth to rock, 
| slope. 

| 


| Severe: 
| depth to rock, 
| slope. 


|Severe: 

| depth to rock, 
| slope, 

i large stones. 
| 

| 


|severe: 
| wetness, 
| percs slowly. 


| Severe: 
| percs slowly. 


|severe: 
| percs slowly, 
| slope. 


| depth to rock, 
| slope. 


| Severe: 
| percs slowly. 


|Severe: 
| percs slowly, 
| slope. 


| Severe: 
| depth to rock. 


| 
| 
| 


1Severe: 
| depth to rock, 
| slope. 
| 
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Soil name and 
map symbol 


€———— ጋ ው. 


18260187 


43D----- -~-------- 


83826187 


44E, 44F, 44G---- 


Henline 


45F*, 45H*: 


Henline--------- 


Yellowstone----- 


Rock outcrop. 


Honeygrove 


47D, 48F, 49F---- 


Honeygrove 


50D, SOF, 506---- 


Hummington 


Jory 


52F, 52G--------- 


Keel 


See footnote at end of table. 
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TABLE 9.--SANITARY FACILITIES--Continued 


eg ری وچ‎ ር ር س‎ ንን ን... 


thin layer. 


Soil name and | Septic tank | Sewage lagoon | Trench | Årea | Daily cover 
map symbol absorption areas | sanitary | sanitary | for landfill 
fields —— | 4 landfill 7 landfill i 
| | | | | 
53G*, 538*: | | | | | 
Kilchis------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
| depth to rock, | seepage, | depth to rock, | depth to rock, | area reclaim, 
| slope. j depth to rock, | seepage, | seepage, ۱ small stones, 
| i slope. | slope. | slope. | slope. 
Harrington--------- |Severe: | Severe: | Severe: | Severe: Ip oor: 
i depth to rock, [ seepage, | depth to rock, | depth to rock, | area reclaim, 
| slope, | depth to rock, | seepage, | seepage, | small stones, 
| large stones. | slope. | slope. | slope. | slope. 
BAD" | Moderate: | Severe: (se evere: |Moderate: [Poor: 
Kinney | depth to rock, ۱ slope. | depth to rock. | depth to rock, i hard to pack. 
| percs slowly, | | | slope. | 
slope. 
pe | | | | 
55F, 55G, 56F, 56G, | | | | | 
57E-----—---—----—-- jSevere: |Severe: eres | ere: مو‎ 
Kinney | slope. | slope. | depth to rock, | slope. | hard to pack, 
| | | slope. | | slope. 
5BF*, 58G*, sor*, | | | | | 
59G*: | | | | | 
Kinney------------ | Severe: | Severe: | Severe: | severe: | Poor: 
| slope. [ slope. [ depth to rock, | slope. | hard to pack, 
| | | slope. | | slope. 
Klickitat--------- | Severe: | Severe: | Severe: | Severe: |p oor: 
| slope. | slope, | depth to rock, | slope. | small stones, 
| | large stones. ۱ slope, | | slope. 
۱ | | large stones. | | 
60E*, GLF*, 62F*: | | | | ዜ 
Klickitat---------- 1Severe: | Severe: | |Severes | Poor: 
| slope. | slope, | depth to rock, | slope. | small stones, 
| | large stones. | slope, | | slope. 
| | | large stones. | | 
Harrington--------- | Severe: | Severe: |se vere: |severe: |Poor: 
| depth to rock, | seepage, | depth to rock, | depth to rock, ۱ area reclaim, 
| slope, | depth to rock, | seepage, | Seepage, | small stones, 
| large stones, i slope. [ slope. Í slope. | slope. 
63=>===== سح ها‎ -----|severe: |Moderate: Moderate: [54985 MEE |Fair: 
Malabon | percs slowly, j seepage, | too clayey. | | too clayey. 
64------------------ |Severe: | Severe: |se vere: | Severe: | Good. 
Malabon Variant | poor filter. | seepage. | seepage. | seepage. | 
65 جعي د مس مد ددع هن دع‎ | Severe: | Severe: | Severe: |Moderate: | Poor: 
Marco la | wetness, | large stones. | wetness, | wetness. | too clayey, 
j percs slowly, | | too clayey, | | hard to pack, 
i large stones. | | large stones. | | small stones. 
5 و6‎ Em متس‎ ኣቁ مد دده‎ | severe: | Severe: | Severe: | Severe: | Poor: 
McAlpin | wetness, | wetness. | wetness, i wetness. | too clayey. 
| percs slowly. | | too clayey. | | 
6ገ--፦--=-። ————— የመመ |severe: | severe: | Severe: Fair: 
McBee flooding, | flooding, | flooding, | flooding, | too clayey, 
| wetness. | wetness. | wetness. | wetness, 
J | ] | 
1 ፡ 1 1 


| 
| wetness. 
| 
1 


See footnote at end of table. 
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TABLE 9.--SANITARY FACILITIES--Continued 
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hard to pack. 


too clayey. 


| Sewage lagoon | Trench | Årea | Daily cover 
| areas | sanitary | sanitary | for landfill 
j- L- landfill | _ landfill 1 
| | | | 
1ss evere: E. | Severe: | Poor: 
| depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| slope. | slope, | slope. | too clayey, 
| | too clayey. | | hard to pack. 
|severe: |severe: | Severe: |Poor: 
| wetness. | wetness, | wetness. | too clayey, 
| | too clayey. | | hard to pack, 
wetness. 
| | | | 
jsevere: |se vere: |Moderate: |P oor: 
| slope. too clayey. slope. too clayey, 
| | | | hard to pack. 
lg | | | 
evere: Severe: Severe: Poor: 
| slope. | slope, | slope. | too clayey, 
| | too clayey. | | hard to pack, 
slope. 
| | | | 
|severe: |Severe: |Severe: |Poors 
i seepage, ۱ depth to rock, | depth to rock, | area reclaim, 
| depth to rock, | seepage, | seepage, | slope. 
slope. slope. slope. 
| | | | 
ise vere: | Severe: | Severe: |Poor: 
| depth to rock, | depth to rock, | depth to rock. | area reclaim, 
slope. too clayey. too claye 
| i | ais | | small Stones: 
و‎ | | | 
evere: Severe: Severe: Poor: 
| depth to rock, | depth to rock, | depth to rock, | area reclain, 
slope. slope, slope. too clayey, 
| | too clayey. | | small stones. 
|severe: |Severe: | Severe: [Po oor: 
seepage, flooding, flooding, oo sandy. 
| flooding. | seepage, | Seepage。 | 
| | too sandy. | | 
| | | | 
| | | | 
|severe: |se evere: |severe: |p oor: 
| slope, | depth to rock, | wetness. | too clayey, 
| wetness. | wetness. | i hard to pack. 
[Se vere: |severe: |Severe: | Poor: 
| depth to rock, | depth to rock, j depth to rock, | area reclaim, 
slope. slope, slope. too clayey, 
| | too clayey. | | hard to pack. 
|severe: |Severe: |Moderate: ኮ ዕዕ፲5 
i wetness. | wetness, | wetness. | too clayey, 
| | too clayey. | | hard to pack. 
lae. | | | 
evere: Severe: Severe: Poor: 
| depth to rock, | depth to rock, | depth to rock. | area reclaim, 
slope. too clayey. too claye 
| ER | ሽሽ. | | hard to pack: 
| | | | 
Severe: Severe: Severe: Poor: 
| depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| slope. | slope, i slope. | too clayey, 
| | | | 
| 1 i i 


Septic tank 


| 
| slope. 
| 
i 


Soil name and 


map symbol | absorption 
-4 fields 
| 
68F, 68G------------ | Severe: 

McDuff | depth to rock, 
j percs slowly, 
| slope. 

GBs | severe: 

Minniece ۱ wetness, 
| percs slowly. 
| 

---|severe:‏ وچ و کن 

Moe | percs slowly. 

| 
OF መመመ መመመሠመ |severe: 

Moe | percs slowly; 
| slope. 
| 

Vine == .سح دع مس‎ |severe: 

Mulkey | depth to rock, 
| slope. 
| 

720------ susce | Severe: 

Nekia | depth to rock, 
| percs slowly. 
| 

72D, 72E, 72F------- | Severe: 

Nekia ۱ depth to rock, 
| percs slowly; 
| slope. 

|severe:‏ سا ب يجيت سسا da‏ جج 

Newberg | flooding, 
| poor filter. 
| 

7AH*. | 
Ochrepts | 
75) هد‎ m -=ሙመ==መመ |severe: 

Panther | wetness, 
| percs slowly. 

76E, 76G------------ |Severe: 

Peavine | depth to rock, 
| percs slowly, 
| slope. 

77እድመመመጻመመመመሙሠው መመ | Severe: 

Pengra wetness, 

percs slowly. 
78C, 79C------------ | Severe: 

Philomath | depth to rock 
| 
| 

Ue | Severe: 

Philomath depth to rock, 


See footnote at end of table. 
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| Daily cover 
| for landfill 


| Area 
sanitary 
landfill 
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TABLE 9.--SANITARY FACILITIES--Continued 


| Trench 
۱ sanitary 
landfill 


| Sewage lagoon 
areas 


| Septic tank 
۱ absorption 
fields 


Soil name and 
map symbol 


سس ٹس لا اس EE RR‏ 


Poor: 
too clayey. 


Poor: 
too clayey, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
۱ 
| 
Poor: 

| area reclaim, 
| too clayey, 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


| Fair: 
| too clayey, 
| hard to pack. 


lrair: 
too clayey, 
hard to pack, 
slope. 


oor: 
too clayey, 
hard to pack. 


Poor: 

Seepage, 

too sandy, 
small stones. 


Poor: 
small stones. 


Poor: 
Seepage, 
too sandy, 
small stones. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 
area reclaim. 


Poor: 
area reclaim. 


| 
| 
| 
| 
|» 
he 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
፤ 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage. 


Moderate: 
slope. 


Moderate: 
wetness. 


Severe: 
seepage. 


Moderate: 
wetness. 


Severe: 
seepage. 


Severe: 
depth to rock, 
wetness. 


Severe: 
depth to rock. 
Severe: 


depth to rock. 


Severe: 
too clayey. 


Severe: 
slope, 
too clayey. 


Severe:‏ أ 

depth to rock, 
slope, 

too clayey. 


Severe: 
seepage, 
too sandy. 


Moderate: 
too clayey. 


Moderate: 
slope, 
too clayey. 


Severe: 
too clayey. 


Severe: 
seepage, 
wetness, 
too sandy. 


Moderate: 
wetness, 
too clayey. 


Severe: 
seepage, 
too sandy. 


Severe: 
depth to rock, 
wetness. 


Severe: 
depth to rock. 
Severe: 


e 
depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


depth to rock, 


slope, 
large stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

i seepage. 
| 

| 
|Moderate: 
| seepage, 
| slope. 

| Severe: 

| slope. 

| 

| 

lsevere: 
wetness. 


Severe: 
seepage, 
flooding. 


Severe: 
wetness. 


seepage. 


Severe: 
depth to rock, 


slope, 
wetness. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 


۱ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
۱ 
۱ 
[Se vere: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope, 
t 


| percs slowly. 


|severe: 
| percs slowly, 
| slope. 


depth to rock, 
percs slowly, 
slope. 


[evene 
| poor filter. 


| percs slowly. 
| 


|severes 
| percs slowly. 


| Severe: 
i wetness, 
percs slowly. 


| wetness, 
| poor filter. 


| wetness, 
| percs slowly. 


depth to rock, 
wetness, 
percs slowly. 


Isevere: 
depth to rock. 


depth to rock, 


| 
| 
|severe: 
| percs slowly. 
| 


Quartzville 


82F, 82G, 83F------- 


Quartzville 


84E, 84G---------- 


Ritner 


85*, 
Riverwash 


866: 
Rock outcrop. 


Orthents. 


88C--------------- == 


Salkum 


Steiwer 


See foctncte at end of table. 
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TABLE 9.--SANITARY FACILITIES--Continued 
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Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
| | | | | 
map symbol | absorption areas | sanitary | sanitary for landfill 
E fields EN | . landfill | landfill | 
| | | | | 
95D, 95F------------ |severe: |severe: | Severe: | Severe: | poor: 

Steiwer | depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| percs slowly, | slope. | slope. | slope. | slope. 
ER | | | | 

96E----------------- |severe: | Severe: | severe: | Severe: |Poor: 

Valsetz | depth to rock, | seepage, | depth to rock, | depth to rock, | area reclaim, 
| slope. | depth to rock, | seepage, | seepage, | small stones, 
| | slope. | slope. | slope. | slope. 

97E*, 97H*: | | | | | 

Valsetgee-ee————— severe: | Severe: | Severe: | Severe: | Poor: 
| depth to rock, | Seepage, | depth to rock, | depth to rock, ۱ area reclaim, 
| slope. | depth to rock, | seepage, ۱ seepage, | small stones, 
| | slope. j slope. | slope. | slope. 

Yellowstone-------- |severe: |severe: |severe: Severe: |Poor: 
| depth to rock, | seepage, | depth to rock, | depth to rock, | area reclaim, 
| slope, | depth to rock, | seepage, | seepage, | large stones, 
| large stones. | slope. | slope. [ slope. | slope. 

9B----------- نے ےج‎ |severe: | Severe: | Severe: | severe: | Poor: 

Waldo | floodingy | flooding, | flooding, | flooding, ۱ too clayey, 
| wetness, | wetness. | wetness, | seepage, | hard to pack, 
| percs slowly. | | too clayey. | wetness. | wetness. 

severe: | Severe: | Severe: | Severe: | Poor:‏ | د یسا 

Wapato | flooding, | flooding, | flooding, | flooding, | too clayey, 
| ponding, | ponding. | ponding, | ponding. | hard to pack, 
| percs slowly. | | too clayey. | | ponding. 

٠٦١١نہ ی ات ماب جد‎ | Severe: | severe: | Severe: | Severe: | Poors 

Whiteson | flooding, | flooding, | flooding, | flooding, | too clayey, 
| wetness, | wetness. | wetness, | wetness. i hard to pack, 
| percs slowly. ۱ | too clayey. | | wetness. 

101C---------------- | Severe: | Severe: | Severe: | Severe: | Poor: 

Willakenzie | depth to rock, | depth to rock, | depth to rock. | depth to rock. | area reclaim. 
| percs slowly. | slope. | | | 

1012, 101F, 101F----|severe: |Severe: | Severe: | Severe: | Poor: 

Willakenzie | depth to rock, ۱ depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| percs slowly, | slope. | Slope。 | slope. | slope. 
| ê: | | | | 

“መ=” pg erate: Itoderate: [Mo&erate: |Slight---------- {pairs‏ صرح 
Willamette | percs slowly. | seepage. | too clayey. | | too clayey.‏ 
|severe: |severe: |severe: IModerate: IPoor:‏ د ميات msn‏ )103 
| | | | | 

Witham | wetness, | slope, j wetness, | wetness. | too clayey, 

۱ percs slowly. | wetness. | too clayey. | | hard to pack. 
104E, 104G------- ---|severe: | Severe: | Severe: | Severe: | Poor: 

Witzel | depth to rock, | depth to rock, | depth to rock, | depth to rock, ۱ area reclaim, 
۱ slope, | slope, | slope, | slope. | small stones, 
| large stones. | large stones. | large stones. | | slope. 

105C---------------- | Severe: | severe: | Severe: | Severe: | Poor: 

Witzel Variant | depth to rock. | depth to rock, | depth to rock, | depth to rock. | area reclaim, 
| | large stones. ۱ large stones. | | small stones. 

106A----------- =====|Severe: | Severe: | Moderate: IModerate: [Fairs 

Woodburn wetness, | wetness. | wetness, | wetness. | too clayey, 

| | too clayey. ۱ | wetness. 
1 i | | 


| percs slowly. 
0 


See footnote at end of table. 
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ET ETTE EE EEE ردپ‎ KE ም ም ም ም ም፡፡።ሮም5ዥምሮ 5፡ጭሮ።። ፕ ርዊር፡፡ ጋሙ SES سس‎ E ee M 


small stones. 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary for landfill 
| fields | | landfill | landfill u 
| | | | | 
3060---- emere መመ መ | Severe: Isevere: moderate: | Moderate: Fair: 
| | | | | 
Woodhurn | wetness, | slope, [ wetness; | wetness. | too clayey, 
| percs slowly. ۱ wetness. | too clayey. | | wetness. 
107E, 107H---------- |severe: | Severe: | Severe: | Severe: | Poor: 
Yellowstone | depth to rock, | seepage, | depth to rock, | depth to rock, | area reclaim, 
slope, depth to rock, seepage, seepage, large stones, 
| | | | | 
i large stones. j slope. | slope. | slope. | slope. 
joik: | | | | | 
عد ةدج د عمد د دوو روه‎ Isevere: |severe: | Severe: | Severe: | Poor: 
۱ depth to rock, ۱ depth to rock, | depth to rock, ۱ depth to rock, | area reclaim, 
| slope. ۱ slope. | slope. | slope. | small stones, 
j | | | | slope. 
Dobbins------------| Severe: |severe: | Severe: | Severe: | Poor: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| percs slowly, | slope, | slope, Í slope. | too clayey, 
! | | | | 


too clayey. 


large stones. 


slope. 


5 es ee ከከ. ق ق ا‎ EAA 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--CONSTRUCTION MATERIALS 
[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation] 


| slope. 
1 


Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | 
一 一 一 一 一 六 ل ا ا‎ 
| | | | 
VA, 1B---------------- |Poor: |Inprobable: | Improbable: Fairs 
Abiqua | low strength. | excess fines. [ excess fines. | too clayey, 
large stones 
| | | | 0 
area reclaim. 
| | | | 
2፦ኡ፦-ጸ emen ss sense | Poor: | Im robable: | Improbable: IPoor: 
| igs | | 
Acanod | low strength. | excess fines. | excess fines. | arge stones, 
area reclaim. 
| | | | 
Zn |Foors | Improbable: | Improbable: | Poor: 
Amity | low strength, | excess fines. | excess fines. | wetness. 
wetness 
| i | | | 
ات‎ መመመ መመመ Fair: | improbable: | Improbable: | Poors 
Apt | low strength, | excess fines. | excess fines. | small stones, 
shrink-swell. area reclaim. 
| | | | 
5F, 6F----------- =====| Poor: | Improbable: | Improbable: | poor: 
Apt slope. excess fines. excess fines. small stones, 
| | | | 
claim. 
| | ۱ | area re 
Je0----------——-———-——-—-- |Poor: | Improbable: | improbable: | poor: 
Awbrig | low strength, | excess fines. | excess fines. | thin layer, 
j wetness, | | | wetness. 
Bresse sonne | Poor: |Inprobable: | Improbable: | Poor: 
Bashaw | low strength, i excess fines. | excess fines. | too clayey, 
| wetness, | | | wetness. 
shrink-swell. 
| | | | 
ወር سی من نوز بات بت 2 یچچ‎ |Poor: |Inprobable: | Improbable: |Fair: 
Bellpine | area reclaim, | excess fines. | excess fines. | area reclaim, 
low strength. large stones. 
| | | | 
SD-------------------- |Poor: |Improbable: | Improbable: | poor: 
Bellpine | area reclaim, | excess fines. | excess fines. | slope. 
low strength. 
| | | | 
9E, 9F---------------- |Poor: | Inprobable: |Inprobable: |Poor: 
Bellpine | area reclaim, | excess fines. | excess fines. | slope. 
| low strength, | | | 
| slope. | | | 
lüE------------------—- Fair: | improbable: | Improbable: Poor: 
Bensley | large stones, | excess fines, | excess fines, | large stones, 
| slope. | large stones. | large stones. | area reclaim, 
slope. 
| | | | 
11F*, 11G*: | | | | 
18611511 يع‎ memes |Poor: | improbable: | Improbable: |Foor: 
| slope. | excess fines, | excess fines, | large stones, 
| | large stones. | large stones. | area reclaim, 
slope. 
| | | | 
Valsetz--------m=m=mm— | poor: | Improbable: | Improbable: |Poor: 
area reclaim, | excess fines. | excess fines. | small stones, 
1 5 
| | جس‎ 
1 1 1 


See footnote at end of table. 


297 


Poor: 
small stones, 
slope. 


small stones, 
slope. 


Poor: 
smail stones, 
area reclaim. 


Fair: 
slope. 


Poor: 
slope. 


| poor: 
| small stones, 
| area reclaim. 


Fair: 
too clayey. 


Fair: 
too clayey. 


area reclaim, 
small stones. 


Poor: 

area reclaim, 
small stones, 
slope. 


small stones, 
area reclaim, 
wetness. 


Poor: 
small stones, 
area reclaim. 


0 
thin layer. 


thin layer, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Poor: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Improbable: 
excess fines. 


robable: 
cess fines. 


på 


Improbable: 
excess fines, 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


| 
| 
| 
| 
| 
| Inprobable: 
| 
| 
| Improbable: 

| excess fines. 
| Improbable: 

excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 

| excess fines. 
[Inprobable: 

| excess fines. 


| Improbable: 
excess fines. 


| 

! 

| improbable: 
| excess fines. 
| 

i 


| low strength. 


| 

| Poors 
| low strength, 
| Slope. 


| Poor: 
| area reclaim. 


| low strength. 
Fair: 

| low strength, 
| slope. 


| low strength, 
| shrink-swell. 


| poor: 

۱ low strength, 
| Shrink-swell. 
|Poor: 
| low strength. 
| Poor: 
| area reclaim. 


| 
|Poor: 
| area reclaim. 


|Poor: 
۱ wetness. 


| Poor: 
| shrink-swell. 


wetness. 


| 
| Poor: 
wetness. 


| 
| 
1 


Linn County Area, Oregon 


Soil name and 
map symbol 


Blachly 


13F, 13G, 14F, 14G---- 
Blachly 


Concord 


See footnote at end of table. 


Soil Survey 


thin layer. 


298 
TABLE 10.--CONSTRUCTION MATERIALS--Continued 
inr 7... 25559595 D —— c C —— ከይ... eee 
Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | ] | 
一 一 一 一 上 上 下- 1 
! ۱ | i 
28----------- መመመመመመ= | Poor: | Improbable: | Improbable: | Poor: 
Conser wetness. excess fines. excess fines. thin layer, 
| | | | wetness. 
PÅ ديه وو سی حت دم حرست‎ |Poor: | Probable- -ሥ- ጻመመመመ -----|Probable ------------- | Poors 
Courtney | wetness. | | [ small stones, 
| | | | area 76618 ء,‎ 
wetness. 
| | | | 
80D--------- — | Fair: | Improbable: | Inprobable: | Poor : 
Crabtree | large stones, | excess fines. | excess fines. j small stones, 
| wetness. | | | area reclaim. 
30F, 30G- emm |Poor: | Improbable: | Improbable: | Poor: 
Crabtree | slope. | excess fines. | excess fines. | small stones, 
area reclain 
| | | | رو‎ T 
ope. 
| | | | 
2113 መመመ መመመ መመመ == መመመመመመመመመመመ= | Improbable: | probable: | poor: 
Cruiser | | excess fines. | excess fines. | small stones, 
area reclaim. 
| | | | 
31F, 31G----------- --- | Poor: | Improbable: | Improbable: |Poor: 
Cruiser | slope. | excess fines. | excess fines. | small stones, 
area reclaim 
| | | | d 
Slope. 
| | | | 
DD ۳ መመመ መመ መመመ | Poor | Improbable: | Improbable: |Poor: 
Cumley | low strength, | excess fines. | excess fines. | ቲከቷከ layer. 
| shrink=swell. | | | 
33-- መመጺዷመመመመ አደ و‎ መ | Poors | improbable: | Improbable: [Poor : 
Dayton | low strength, | excess fines. ۱ excess fines. | thin layer, 
| wetness. | | | wetness. 
34C------------------- | Poor: | Improbable: | Improbable: [Poor : 
Dixonville | area reclaim, | excess fines. | excess fines. | large stones. 
| low strength. | | | 
34E------------------- | Poor: | Improbable: | Improbable: | Poor: 
Dixonville | area reclaim, | excess fines. | excess fines. | large stones, 
| low strength. | | | slope. 
34፻-መመመመሙ”ሙሙመመሙመመመመመ |Poor: |Improbable: | Improbable: | Poors 
Dixonville | area reclaim, | excess fines. | excess fines. ۱ large stones, 
| low strength, | ۱ | slope. 
ድ | | | 
3504; | | | | 
Dixonville----------- | Poor: | Improbable: | improbable: IPoor: 
| area reclaim, | excess fines. | excess fines. | large stones. 
| low strength. | | | 
Philomatb------------ |Poor: | improbable: | Improbable: |Poor 
| area reclaim, | excess fines. | excess fines. | area reclaim, 
| low strength. | | | too clayey, 
large stones. 
| | | | 
Hazelair------------- I poor: | probable: | Improbable: |Poor: 
i | | 
| | | 
1 t ] 


excess fines. 


excess fines. 


i area reclaim, 
| low strength. 
1 


See footnote at end of table. 
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eS 


| Topsoil 


| 
| 
| 


Poor: 
large stones, 
slope. 


Poor: 

area reclaim, 
too clayey, 
large stones. 


Poor: 
thin layer, 
slope. 


Poor: 
thin layer. 


Poor: 
area reclaim, 
small stones. 


Poor: 
area reclaim, 
small stones, 
slope. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
Small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
slope. 


Foor: 
thin layer. 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


| Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable; 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Linn County Area, Oregon 


LR GU cR TE 


Roadfill 


[ area reclaim, 
| low strength. 


{Poors 
| area reclaim, 
| low strength. 


سا 
area reclaim,‏ | 
low strength.‏ | 


Poor: 
| low strength. 


|Pairs 
| large stones. 


|Poor: 

| slope. 
| 

| 

| 


|Poor: 
| slope. 


| 
| 


IPoor: 
low strength, 
slope. 


|Poor: 

| area reclaim, 
| large stones, 
| slope. 


Poor: 
slope. 


| 
| 
| 
| 
| 
| 


| Poor: 

area reclaim, 
large stones, 
slope. 


I Poor: 
area reclaim, 
low strength. 


Soil name and 
map symbol 


35E*; 
Dixonville----------- 


Philomath------------ 


JTE, 3 በ3” መመመ መመመ መ ው መመ መ መ; 
Flane 


38F*, 38G*: 


39%; 
Fluvents. 


Fluvaquents. 


40G*, 41G*; 
Harrington----------- 


Klickitat------------ 


42H*: 
Harrington----------- 


Rock outcrop. 


43B, 43D-------------- 
Hazelair 


See footnote at end of table. 


Soil Survey 


— qM 
Topsoil 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

area reclaim, 
large stones, 
slope. 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Foor: 
small stones, 
slope. 


Poor: 
thin layer. 


Poor: 
thin layer, 
Slope. 


Poor: 
thin layer, 
slope. 


Poor: 
small stones. 


Poor: 
small stones, 
Slope. 


TABLE 10..--CONSTRUCTION MATERIALS--Continued 


| Gravel 


Improbable; 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable; 
excess fines. 


Improbable: 
thin layer. 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbabie: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Inprobable: 
excess fines. 


| 
| 
| 
| 
| 
۱ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| improbable: 
| excess fines. 
| 
| improbable: 
| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


Improbable: 
thin layer. 


Improbable: 
thin layer. 


Improbable: 
exress fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


300 
Soil name and | Roadfill 
map symbol | 
۱ 
44E------------------- |Poor: 
Henline | area reclaim. 
| 
44F, 4AG-7------7----- |Poor: 
Henline | area reclaim, 
| slope. 
45F*, 45H*: | 
Henline-------------- (Poor: 
Í area reclaim, 
slope. 
Yellowstone----------jPoor: 


| 

| 

| area reclaim, 
| large stones, 
| 

| 


slope. 
Rock outcrop. ۱ 
一- 一 = 一 ~ 一 uisi DL |Poor: 
Holcomb | low strength, 
| shrink-swell. 
4:7(2መጻመመመመመመመመመመመመመመ መመመ | poor: 
Honeygrove | low strength, 
چرچ سج‎ i ددا‎ |Poor: 
Honeygrove | low strength. 
| 
ASF, A9F-------------- | Poor: 
Honeygrove | low strength, 
slope. 
| ۲ 
DUD= መመመ መመመ سو سا‎ HS | Poor: 
Hummington | area reclaim. 
| 
50F, 50G-------------- |Poor: 
Hummington | area reclaim, 
slope. 
| 5 
51ር.መመመመመመመመመ መመ መመመመመመ |Poor: 
Jory | low strength. 
mlDeeesseeemcmem وچ جج‎ |Poor: 
Jory ۱ low strength. 
| 
DIR, SIF | Poors 
Jory | low strength, 
| slope. 
Bde ms መው መው miti i iE او‎ IPoor: 
Keel | area reclaim. 
IF, 52G========= «mme | Poor: 
Keel area reclaim, 


See footnote at end of table. 
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"d 
o 
o 
H 
۰ 


area reclaim, 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
large stones, 
area reclaim. 


Poor: 
large stones, 
area reclaim, 
slope. 


Poor: 

large stones, 
area reclaim, 
slope. 


Poor: 

large stones, 
area reclaim, 
slope. 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
thin layer. 


rj 
لم‎ 
fade 
H 
.. 


small stones, 
area reclaim. 


Linn County Area, Oregon 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| excess fines. 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| improbable: 
excess fines. 


Soil name and | Roadfill 
map symbol | 


53G*, 53H*: | 


Kilchis---------- === | Poor: 
| area reclaim, 
| slope. 
| 
Harrington----------- |Poor: 


| area reclaim, 
| large stones, 


| slope. 
540+ - سواہ جع دده‎ |Poor: 
Kinney | low strength. 


| 
55F, 556, 56F, 56G----|Poor: 


Kinney low strength, 
slope. 
Kinney low strength. 


f 
| 
| 
| 
5/12 + دده دعص‎ ad - و«‎ or: 
| 
| 
| 
| 


58F*, 58G*, 59F*, 


59G*: 
Kinney esses jFoer: 
| low strength, 
| Slope. 
| 
Klickitat----------- |Poor: 
۱ slope. 
| 
| 
60E*: | 
Klickitat------------ [መድን 
| area reclaim, 
| thin layer, 
| Slope. 
Harrington----------- | Poor: 
i area reclaim, 
| large stones. 
61F*, 62F*: | 
Klickitat------------ | Foer; 
[ slope. 
| 
| 
Harrington----- “መመመ | Poor: 
i area reclaim, 
۱ large stones, 
i slope. 
ا بوم داه ام اک اضر وق‎ seen |Fair: 
Malabon | low strength, 
j shrink-swell. 
64~----~-~------~~-~--- [D —— 


See footnote at end of table. 


Soil Survey 


Topsoil 


Poor: 
small stones, 
area reclaim. 


too clayey, 
thin layer. 


Fair: 
area reclaim. 


thin layer, 
slope. 


Poor: 
thin layer, 
wW 


small stones, 
thin layer, 
slope. 


Poor: 
slope. 


small stones, 
slope. 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Fair: 

small stones, 
area reclaim, 
thin layer. 


‘oor: 
thin layer, 
wetness. 


Poor: 
thin layer, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Poor: 
| 
| 
| 
| 
| 
1 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
1 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 
DII ————— qu er 


| Gravel 
| 


Improbable: 
excess fines, 
large stones. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbabie: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Sand 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Improbable: 
excess fines. 


excess fines. 


Improbable: 


| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| 

| 

| 

| 

| excess fines. 
| 


| Roadfill 


| large stones, 
| shrink-swell. 


| low strength, 
| shrink-swell. 


| low strength, 
| wetness, 
| Shrink-swell. 


| area reclaim, 
| low strength, 
} slope. 


j low strength, 
| wetness, 
| shrink-swell. 


| slope. 


| slope. 


area reclaim, 
low strength. 


| 

| 

! 

| area reclaim, 
| low strength. 
| 

| 

| 

| 


Poor: 

area reclaim, 
low strength, 
slope. 


| 

| low strength, 
| wetness, 

| shrink-swell. 
| 

| 

| 

| 

1 


area reclaim, 
low strength. 


302 


Soil name and 
map symbol 


McDuff 


Nekia 


Newberg 


748*. 
Ochrepts 


Peavine 


See footnote at end of table. 


303 


| Topsoil 


Poor: 
thin layer, 
slope. 


Fair: 
thin layer. 


Poor: 
area reclaim, 
too clayey, 
large stones. 


Poor: 
area reclaim, 
too clayey, 
large stones. 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


| small stones, 
area reclaim. 


Poor: 
thin layer. 
00 


| 

| 

| 

| 

lp r: 

| thin layer. 

| 

|Poor: 

| small stones, 
| area reclaim. 
|Poor: 

| small stones, 
| area reclaim. 
1 
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| 61 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


lImprobable: 
excess fines. 


| 
| 
| Improbable: 
| excess fines. 


IProbable------------- 


| Improbable: 

| excess fines. 
| 

i 


፳ 
a 
ይ 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Inprobable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


| Improbable: 
۱ excess fines. 


| Improbable: 


Soil name and | Roadfill 
mep symbol | 


area reclaim, 
low strength, 
slope. 


Peavine 


| 

| 

| 

| 
a 

| 

| 


Pengra low strength, 
shrink-swell. 

የር. 790 جع‎ መመመ | Poor: 

Fhilomath | area reclaim, 
| low strength. 
| 

Te جد م ونوج عاج عو عاض‎ IPoor: 

Philomath | area reclaim, 
| low strength, 
| slope. 

80*, | 

Pits | 

8lD-----—-------------- |Poor: 

Quartzville | low strength. 

82F, 826, 83F--------- | poor: 

Quartzville | low strength, 
| slope. 

BARS esse |Poor: 

Ritner | area reclaim. 
| 

84G------- “=== = | Poor: 

Ritner | area reclaim, 
| slope. 

85%, | 

Riverwash | 

860+ | 

Rock outcrop. | 

Orthents. | 

B7-------------------- |Gooa ہمد‎ 

Salem i 
| 

88B, BBC-------------- |Poor: 

Salkum ۱ low strength. 

89B------------ -= | Poors 

Santiam | low strength, 
| shrink-swell. 

90B------------------- |cooa ہو ہے‎ መመመ መመመ 

Saturn | 
| 

91-------------------- IFair: 

Saturn Variant 


See footnote at end of table. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill 
map symbol | 


| small stones, 
area reclaim. 


Fair: 
area reclaim, 
small stones. 


Poor: 
area reclaim. 


area reclaim. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


area reclaim, 
large stones, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
area reclaim, 
large stones, 
slope. 


Poor: 
thin layer, 
wetness. 


Poor: 
wetness. 


Poor: 
thin layer, 
wetness. 


Fair: 
area reclaim, 


| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Poor: 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| thin layer. 
፥ 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| improbable: 
| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


92 eds se ناد د جام حا‎ i ۵ መመመመመመመመመመመመመ። ses | Improbable: 


| small stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| excess fines, 
| 
| 
| 
| 
| 
| 
| 
| 
۱ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
t 


large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| area reclaim, 
| low strength. 


|Poor: 
| area reclaim. 


| Poor: 

| area reclaim, 

| low strength. 

| Poor: 

| area reclaim, 
low strength. 

| g 


| Poor: 

| area reclaim, 
| low strength, 
| slope. 


poor: 
| area reclaim. 


|Poor: 
| area reclaim. 


I Poor: 
area reclaim, 
large stones. 


| Foor: 
| area reclaim, 
| Slope. 


[ምመ፡ 

| area reclaim, 
| large stones, 
| slope. 


| poor: 
| low strength, 
| wetness, 

| shrink-swell. 


|Poors 
| low strength, 
| wetness. 


|Poor: 
| wetness. 


| Poor: 

| area reclaim, 
| low strength. 
| 


Silverton 


94B----- 
Stayton 


Valsetz 


97E*: 
Valsetz 


Yellowstone---------- 


Willakenzie 


See footnote at end of table. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


epe ee E‏ صصص 
Soil name and | Roadfill | Sand | Gravel | Topsoil‏ 
map symbol | | | |‏ 
———————————r- 4‏ نتن 
i‏ | | | 
101D-------------- | Poor: | Improbable: | Improbable: | Poor:‏ 
Willakenzie area reclalm, excess fines. excess fines. slope.‏ 
low strength. | | |‏ | 
101E, 101F-------- | Poor: | Inprobable: | Improbable: Poor:‏ 
Willakenzie | area reclaim, | excess fines. | excess fines. | slope.‏ 
low strength‏ 
sl 2 | | |‏ ا 
et | | |‏ 
|Poor: | Improbable: | improbable: |Sood.‏ ---------------102 
Willamette low strength. excess fines. excess fines.‏ 
| | | { 
103C-------------- | Poor: | Improbable: | improbable: | Poor:‏ 
Witham | low strength, | excess fines. | excess fines. | too clayey.‏ 
shrink-swell.‏ 
| | | | 
104bE-------------- |Poor: | Inprobable: | Improbable: |Poor:‏ 
Witzel area reclain, excess fines, excess fines, area reclaim,‏ 
| | ۱ | 
large stones. | large stones, | large stones. | small stones,‏ | 
lope.‏ 
]| | | | 
104G-------------- | Poor: | Improbable: | Improbable: [Poor :‏ 
Witzel area reclaim, excess fines, excess fines, area reclaim,‏ 
| | | | 
large stones, | large stones. | large stones. | small stones,‏ | 
lope. slope.‏ 
| | | ?| 
l05C-------------- poor: |Inprobable: | improbable: |Poor:‏ 
Witzel Variant | area reclaim. | excess fines. | excess fines. | area reclaim,‏ 
small stones.‏ | | | | 
106A, 106C-------- lFair: |Inprobable: |Inprobable: | Good.‏ 
Woodburn | low strength, | excess fines. | excess fines. |‏ 
tness.‏ 
| | | ”[ 
LOT Ese ances neem |Poors | Improbable: | improbable: | poor:‏ 
Yellowstone ۱ area reclaim, | excess fines, | excess fines, | area reclaim,‏ 
large stones. | large stones. | large stones. | large stones,‏ | 
lope.‏ 
ፊክ‏ | | | 
|Poor: | improbable: | improbable: |Poor:‏ من مت سس መመ ደ‏ ست مم سم ل LO] Rae‏ 
Yellowstone | area reclaim, | excess fines, | excess fines, | area reclaim,‏ 
large stones, | large stones. | large stones. | large stones,‏ | 
slope. | | | slope.‏ | 
Zango-----7------- | Poor: | improbable: | Improbable: | Poor:‏ 
area reclaim, | excess fines. | excess fines. | area reclaim,‏ | 
slope. | | | small stones,‏ | 
می | | | 
Dobbins---------- |Poor: [Inprobable: |Inprobable: [Poor:‏ 
area reclaim, | excess fines. | excess fines. | small stones,‏ | 
slope. | | | slope.‏ | 
en,‏ ی ابیت VE EE‏ ————————————- 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--KATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation] 
لپ‎ Limitations for-- 7 8 Features affecting-- E 
Soil name and [ ^ Pond — | Embankment 5, | | Terraces 
map symbol | reservolr | dikes, and Drainage Irrigation and Grassed 


| diversions | waterways 
| 


levees 


IModerate: 


| areas i 


| | | 
了 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 | |severe: [Deep to water مد‎ sers |Favorable መመመ |Favorable. 
Abiqua | seepage. ۱ hard to pack. | | | | 
]B---------------- |Moderate: | Severe: |Deep to water | Slope 一 一 一 ~ 一 一 ~ 一 | ravorable commen |Pavorable. 
Abiqua seepage, hard to pack, 
یح‎ | | | | 
了 了 一 一 一 一 一 一 سرد کید دسر می‎ Isevere: IModerate: أ‎ percs Slowly; løetness, 91006, | Large stones, 
| | | | | | 
۸8 | slope. | large stones, | slope. | percs slowly, | large stones, | slope, 
| | wetness. | | slope. | wetness. | percs slowly. 
ንመመመመመመመመመ መመመ ss Imoderate: | Severe: | Favorable حاب سی جات‎ |Wetness~--=----| Erodes easily, |Wetness, 
Amity | seepage. | piping, | i j wetness. | erodes easily. 
| | wetness. | | | | 
4D, 5F, 6F-------- |Severe: | Severe: | Deep to water | slope መመመ | slope معام تتم دست‎ |s1ope. 
Apt | slope. | hard to pack. | | | | 
ہچیچ صحف و‎ =| slight መዱ መመመ |severe: |Ponding, |Ponding, |Erodes easily; |Wetness, 
Awbrig | | hard to pack, | percs slowly. | droughty, | ponding. | erodes easily, 
| [ ponding. | | percs slowly. | i droughty. 
وس وسچوسچجدوت‎ መመመ: መሙ 0 ساب جاح تب‎ |severe: |Ponaing， |Ponding, |Ponding, |Wetness, 
Bashaw | | hard to pack, ۱ percs slowly, | slow intake, | percs slowly. | percs slowly. 
| | ponding. | flooding. | percs slowly. | | 
gh si E Moderate: | severe: {Deep to water |Percs slowly, [Depth to rock [Depth to rock. 
Bellpine | depth to ند‎ hard to pack. | | depth to rock, | | 
| slope. | | | slope. | | 
9D, 9E, SF-------- | Severe: | Severe: [ሠጭ to water |Peres slowly, |stope, | Slope, 
Bellpine | slope. | hard to pack. | | depth to rock, | depth to TOCK] depth to rock. 
| | | | slope. | 
lOE--------—-- -----|Severe: | Severe: (Deep to water [Large stones, | Slope, | arse stones, 
Bensley | slope. | large stones. | | slope. | large stones. | slope. 
11F*, 11G*: | | | | | | 
Bensley---------- jSevere: | Severe: | Deep to water با‎ stones, | Slope, | arge stones, 
| slope. | large stones. | | slope. | large stones. [ slope. 
Valsetz---------- | Severe: | Severe: [መጭ to water | Large stones, | Slope, |Large stones, 
| Seepage, Í Seepage, | | droughty, | large stones, | slope, 
| slope. | large stones. | | depth to rocks | depth to شید‎ droughty. 
128, 13F, 136, | | | | | | 
14F, 14G--------- | Severe: | Severe: jPeep to water | Slope mom GE Slope T---—------ 181ope。 
Blachly | slope. | hard to pack. | | | | 
l15D----6---------- | Severe: | Severe: |Deep to water | Large stones, | Sloper Large stones, 
Bohannon | seepage, | piping. | | depth to rock, | large stones, | slope, 
| slope. | | | slope. | depth to rock. depth to rock. 
16B--------------- |Moderate: |Moderate: | Deep to water | Slope پوت وم جح جج‎ |Large stones---|Large stones. 
Briedwell | seepage, | large stones. | | | | 
slope. 
| | | | | | 
17C, 178---------- severe: | Severe: |መጭ to water |stope me መ |stope, |stope 
Bull Run | slope. | piping. | | | erodes easily. ع‎ å easily. 
0 1 i | 1 


table. 


See footnote at end of 
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TABLE 11.--WATER MANAGEMENT--Continued 


T Limitations for-- H 77 Features affecting-- 


Soil name and | Pond fe m | | Terraces 
map symbol reservoir dikes, and Drainage Irrigation ۱ and | Grassed 
| areas | levees diversions waterways 0 
| | | | | 
18---------------- |severe: |severe: ምጭ to water Iproughty, |Large stones, |Large stones, 
Camas j seepage. j seepage. | | flooding. | too sandy. | droughty. 
19---------------- Moderate: | severe: |Favorable sense |Favorable د‎ | Favorable መ-መቱ |Favorable. 
Chapman | seepage. | piping. | | | | 
20C--------------- |Noderate: |se evere: |Percs slowly, | wetness， |Erodes easily; | Erodes easily, 
Chehalen slope. hard to pack. slope. percs slowly, wetness. | percs slowly. 
| | | ہت‎ | 
BANE دج د دصو داه دوه ہے‎ IModerate: |Severe: {Deep to water |Flooaing------~| Favorable ہہ‎ |Favorable. 
Chehalis | seepage. | piping. | | | | 
22C--------------- | Severe: | severe: | Deep to water [Depth to rock, [Depth to rock [Depth to rock. 
Chehulpum | depth to rock. | piping. | | slope. | | 
22E--------------- | Severe: | Severe: [Deep to water {Depth to rock, |slope, |slope, 
Chehulpum | depth to rock, | piping. | | slope. | depth to rock. | depth to rock. 
MN | | | | 
| eee ው 
23---------------- Slight--------- Severe: Favorable------ Wetness, Wetness Wetness, 
Clackamas | | wetness. | | droughty. | | droughty. 
4 一 一 一 ~ 一 一 一 一 一 一 一 汪 一 一 一 |slignt سوج‎ | Moderate: | Peres slowly---|Wetness, | wetness， |Percs slowly. 
Clackamas Varianti | seepage, | | percs slowly. | percs slowly. | 
| j piping, | | | | 
| | wetness. | | | | 
25---------------- | Moderate: | Severe: |Deep to water | Flooding سا ساسا‎ ee oe |Favorable ne |Favorable. 
Cloquato | seepage. | piping. | | | 
26 ددهت وده د دبج‎ lxoderate: | Severe: | Favorable 一 一 一 二 一 [Wetness መመመመመመ 4፡2 lErodes easily, |Erodes easily. 
Coburg | seepage. | wetness. | | | wetness. | 
27” =ድ- መመመ {slight --መመመመሙ-= |Severe: |Ponding, |Ponding, | Erodes easily, |wetness， 
Concord ۱ | piping, | percs slowly. | percs slowly. | ponding. | c easily, 
ponding. ercs slowly. 
| | | | | | 了 
28----------2------ I Moderate: |Severe: |Ponding, IPonding, |Erodes easily, شا‎ 
Conser | seepage. | ponding. | percs slowly. | D x | anse i | erodes و‎ 
erodes easily.; percs slowly. ; percs slowly. 
| | | | [ | 
deme ses وود‎ \ Moderate: | Severe: IPonding, |Ponding, | Ponding -—————— |Wetness, 
Courtney | seepage. | seepage, | percs slowly. | percs slowly. | | percs slowly. 
| یسا‎ | | | | 
30D, 30F, 30G----- | Severe: |se vere: ILarge stones, Large stones, |Slope, [Large stones, 
Crabtree slope. | large stones. | slope. | wetness, | large stones, | slope, 
| | | | droughty. | wetness. | åroughty. 
31D, 31F, 31G----- | Severe: |Moderate: |” to water |stope----- mous |slope, [ጫጩ 
Cruiser | slope. | piping. | | | large stones. | 
32D--------------- | Severe: | Severe: |83%5 massenes |wetness， | Slope, | Slope. 
Cumley ۱ slope. | hard to pack. | | slope. | wetness. | 
ን መመ ጻመመመመመመመመመ መ |Moderate: | Severe: |Ponding, |Ponding, | Erodes easily, |Wetness, 
Dayton | seepage. | herd to pack, | Percs slowly. | droughty, | ; تیه‎ | der Å PEEN 
ponding. percs slowly. percs slowly. roughty. 
| | | | | | 
34C--------------- |Moderate: | severe: |Deep to water Large stones, |Large stones, |Large stones, 
Dixonville depth to rock, | hard to pack. | | perce slowly; | depth to rock. | depth to rock. 
depth to rock. 
| | | | | 
1 | | | | 


| slope. 
[ 


See footnote at end of table. 
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TABLE 11.--WATER MANAGEMENT--Continued 


— i Limitations for-- ] Features affecti ing-- - 
Soil name and | 7 Pond | Emb ents, | | [ Terraces [ 
map symbol | reservoir dikes, and | Drainage | Irrigation | and | Grassed 
areas levees | | diversions | waterways 
| | | ! | | 
34E, 3&F---------- | Severe: [Se vere: [peep to water |narge stones, |stope, |Large stones, 
Dixonville | slope. | hard to pack. | | percs slowly, | large stones, | slope, 
| | | | depth to rock. | depth to rock | depth to rock. 
35C: | | | | | | 
Dixonville------- I Moderate: I Severe: | Deep to water Large stones, Large stones, Ilha arge stones, 
| Un | | | la 
| depth to rock, | h ard to pack. | | percs slowly, | depth to rock. | depth to rock. 
| slope. | | | depth to TOCK. | | 
Philomath-------- |Severe: [se evere: [Deep to water |Slow intake, [Depth to rock |Depth to rock. 
| depth to r rock. | hard to pack. | | percs slowly. | | 
Hazelair--------- | Moderate: | Severe: [Peres slowly, wetness, Depth to rock, le etness, 
| | | | | | 
| depth to rock, | hard to pack. | depth to rock, | percs slowly; | wetness. | depth to rock. 
| slope. | | slope. | depth to rocke] | 
Dixonville------- | Severe: |se evere: [Deep to water [Large stones, Slope, |Large یت‎ 
| slope. | hard to pack。 | | percs slowly, | large stones, | slope 
| | | | depth to rock. | depth to rock., depth. to rock. 
Phi lonath--------|Severe: |se evere: [Deep to water {Siow intake, [Slope | slope, 
depth to rock,; hard to pack. percs slowly. depth to rock.; depth to rock. 
| slope. | | | | | 
Hazelair--------- | Severe: Se evere: |Percs slowly, |Hetness, |stope, ope Igetness, 
| slope. | hard to pack. | depth to rock, | percs slowly, | de pth to rock, | slope, 
| | | slope. | depth to rock. | wetness. | depth to rock. 
36D--------------- | Severe: | Severe: |s1ope T——-—----- -jwetness， |stope, |Slope, 
Dupee | slope. i hard to pack. | | slope, | erodes easily, | erodes easily. 
| | | | erodes easily. | wetness. | 
37D, 37F, 37G----- |Severe: ise evere: |Deep to water | Large stones, |S1ope, |Large stones, 
Flane | slope. | large stones. | | droughty, | large stones. | slope, 
| | | | slope. | | droughty. 
38F*, 38G*: | | | | | | 
Flane------------ | Severe: [e vere: jDeep to water | barge stones, | Slope, | Large stones, 
| slope. | large stones. | | droughty, | large stones. | slope, 
| | | | slope. | | droughty. 
Moe-------------- | Severe: |se vere: [Deep to water | støpe 一 一 一 ~ 一 一 ~ 一 一 | S1ope, | Slope, 
| slope. | hard to pack. | | | erodes easily»; erodes easily. 
39%: | | | | | | 
Fluvents. | | | | | | 
Fluvaquents. | | | | | | 
40G*, 41G*: | | | | | | 
Harrington------- | Severe: |se evere: [Deep to water {Large stones, |store, |Large stones, 
| seepage, | large stones. | | droughty, | large stones, | slope, 
| slope. | | | depth to rock. | depth to rocka | erodes easily. 
Klickitat-------- Severe: |se vere: [Deep to water | Large stones, | Slope, | Large stones, 
| slope. | large stones. | | droughty, | large stones. | slope, 
| | | | slope. | | droughty. 
428*; | | | | | | 
Harrington------- | Severe: se vere: [ወዌ to water |Large stones, I slope, lrarge stones, 
seepage, | large stones. | | droughty, | large stones, | slope, 
۱ | | depth to rock. | depth to rock. | erodes easily. 
D i | 1 | 


| slope. 
i 


See footnote at end of table. 
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TABLE 11.--WATER MANAGEMENT--Continued 


| Limitations for-- 1 Features affecting-- _ 
Soil name and Pond ankments ) erraces 


| 
| 


| 
| 


Drainage Irrigation and Grassed 


dikes, and 


Linn County Area, Oregon 


reservoir 


map symbol | 


| areas | levees i 5 | | diversions = waterways 


Slow intake, wetness, erodes easily, 


percs slowly. percs slowly. percs slowly. 


| 
| 
| 
| 
Percs slowly, Wetness, |Deptn to rock, |Wetness, 
depth to rock, | percs slowly; j wetness. depth to rock. 
slope. ۱ depth to rock. | 
|Percs slowly, {Wetness, |stope, wetness, 
| depth to rock, | percs slowly; | depth to rock, | slope, 
| slope. j depth to rock. | wetness. | depth to rock. 
|Deep to water large stones, Slope, ጃም stones, 
| | droughty, | large stones, | slope, 
| | depth to rock. | depth to rock. | droughty. 
| | | | 
|Deep to water |Large stones, |Slope, |Large stones, 
| | droughty, | large stones, i slope, 
| | depth to Fok | depth to rock. | droughty. 
|Deep to water |Large stones, ISlope, [Large stones, 
| | droughty, | large stones, | slope, 
| | depth to rock. | depth to rock. droughty. 
! | | | 
| | ۱ | 
|Percs slowly---|Wetness， |Erodes easily, | ietness, 
| | | | 
| | | 
{Deep to water | slope መመመ መ |Favorable -“-፦-=-- - |Favorable. 
| | | | 
{Deep to water {Slope---~------|Slope መመመ መመመ 0 
| | | | 
[Deep to water [Large stones, |slope, |Large stones, 
| | depth to rock, | large stones, | slope, 
| slope. | depth to rock. | depth to rock. 
[Deep to water | Slope 全 |Favorable መመመ. |Favorable. 
{ | | | 
[Deep to water |S1ope----- === [ጫጩ ---- -ጻጮ- — |Slope. 
| | | | 
jpeep to water |Depth to rock, |stope, large stones, 
| | slope. | large stones, | slope, 
| | | depth to rock. depth to rock. 
| | | | 
[መጭ to water | Large stones, I slope, |Large stones, 
| | droughty, | large stones, | slope, 
j ۱ depth to rock, | depth to rock. | droughty. 
[Deep to water |Large stones, |szope, | Large stones, 
| | droughty, | large stones, | slope, 
| | depth to rock. | depth to rock. | erodes easily. 
| | | | 
|Deep to water |Large stones, |Slope, |Large stones, 
i ۱ slope. | large stores. | slope. 
1 1 1 1 


Severe: 
hard to pack. 


vere: 
ard to pack. 


så 


Severe: 
seepage, 
large stones. 


Severe: 
seepage, 
large stones. 


Severe: 
Seepage, 
large stones. 


Severe: 
hard to pack. 


Severe: 
hard to pack. 


Severe: 
hard to pack. 


piping, 
hard to pack. 


Severe: 
| seepage, 
| large stones. 


| Severe: 
large stones. 


Severe: 
hard to pack. 


Kinney slope. 


42H*: 
Rock outcrop. | 
438መመመመመ=መመጻመመመመመ= [Moderate 
Hazelair | depth to rock, 
slope. 
| 
621)መመመመመ=መመመመመመመመመ= |severe: 
Hazelair | slope. 
| 
44E, 44F, 44G----- | severe: 
Henline | seepage, 
slope. 
| ۳ 
አ ተጨ 8 
enline---------- ere: 
1 | امت‎ 
| slope. 
Yellowstone------ ISevere: 
| depth to rock, 
[ slope. 
Rock outcrop. | 
46---===-= መመመ መመ |severe: 
Holcomb | Seepage. 
| 
CTO - دع ددع دع‎ | Moderate: 
Honeygrove | slope. 
47D, 48F, 49F----- | Severe: 
Honeygrove | slope. 
50D, 50F, 50G----- | Severe: 
Hummington | seepage, 
| slope. 
5107-5 a መመመ |noderate: 
Jory | slope. 
51D, 51E, 51F----- | Severe: 
| 
Jory | slope. 
52D, 52F, 52G-----Isevere: 
| 
Keel j slope. 
| 
53G*, 53H*: | 
Kilofig-------s=e Severe: 
| depth to rock, 
| slope. 
Harrington------- |Severe: 
seepage, 
| slope. 
54D, 55F, ر556‎ | 
56F, 56G, 57E=-=-Severe: 
| 
I 


See footnote at end of table. 


310 Soil Survey 


TABLE 11.--WATER MANAGEMENT-~Continued 


| 5 Limitations for-- T Features affecting" እ እ 
5011 name and | Pond | Embankments, 4 a T Terraces 
map symbol | reservoir dikes, and Drainage | Irrigation and Grassed 
8 areas ፎም levees j - | diversions » waterways 
| | | | | | 
58F*, 58G*, 59F*, | | | | | | 
59G*: 
Kinney---------- | Severe: | severe: |Deep to water Large stones, ں‎ | Large stones, 
| slope. | hard to pack. | | slope. | large stones. | slope. 
Klickitat------- | Severe: | Severe: | Deep to water | Large stones, |ጆ%5, |Large stones, 
| Slope。 | large stones. | | droughty, | large stones. | slope, 
| | | | slope. | | droughty. 
60E*, 61F*, 62F*: | | | | | | 
Klickitat-------- | ርር jPeveres [መሀ to water | arse stones, | Slope, ¡Large stones, 
| slope. | large stones. | ۱ droughty, | large stones. | slope, 
| | | | slope. | | droughty. 
Harrington------- | Severe: | Severe: |Deep to water | Large stones, |s1ope, | Large stones, 
| seepage, | large stones. | | droughty, | large stones, | slope, 
| Slope。 | | | depth to rock., depth to rock. | erodes easily. 
63--2-------------- |Moderate: | Severe: [Deep to water | Favorable ------ |Favorable 一 一 一 一 = 一 |Pavoreble. 
Malabon | seepage. | pipirg. | | | | 
64------- ——————-—- | Severe: | Severe: |peep to water |Favorable -= መመ |Favorable መመመ |Favorable. 
Malabon Variant | seepage. | piping. | | | | 
65B--------------- Imoderate: |severe: [Deep to water [Large stones, Large stones, |Large stones, 
Marcola | slope. | large stones. | | percs slowly, ۱ percs slowly. | percs slowly. 
| | | | 5106+ | | 
66B--------------- Moderate: Moderate: |s1ope مایت ماس يدياب‎ i ہش‎ [Wetness ہس‎ |Favorable. 
McAlpin | seepage, | wetness. | | slope. i | 
jars | | | | | 
67--------7-------- Moderate: | Moderate: {Flooding و۶‎ gate |Wetness, wetness T---—---- |Favorable. 
McBee | seepage. | piping, | ۱ flooding. | | 
Wetness. 
| | | | [ | 
68F, 686--========|Sovere: | severe: {Deep to water [Depth to rock, | Slope, | Slope, 
McDuff | slope. | hard to pack. | | slope. | depth to rock. | depth to rock. 
69B--------------- شا‎ | Severe: | Peres slowly, |wetness， ہش‎ léetness, 
Minniece | Slope. | hard to pack, | slope. | percs slowly, ۱ percs slowly. | percs slowly. 
| | wetness. | | slope. ۱ | 
70D, 70F------ ====|Severe: |severe: [Deep to water | Slope 一 一 一 一 一 一 一 jsaope， |S1ope, 
Moe i slope. | hard to pack. | | | erodes easily. | erodes easily. 
71፻-መቫቫሙመሙሙድድመሙ-ሙመመመ |Severe: | Severe: |Deep to water [Depth to rock, |Slope, [መፍ stones, 
Mulkey | seepage, | piping. | | slope. | large stones, | slope, 
| slope. | | | | depth to rock. | depth to rock. 
720---7-—----———————- |Moderate: |Yoderate: [Deep to water |Large stones, |Large stones, |rarge stones, 
Nekia | depth to rock, | thin layer, | | depth to rock, | depth to rock. | depth to rock. 
| slope. | large stones. | | slope. | [ 
72D, 72E, 72F----- | Severe: پیش‎ |Deep to water | barge stones, | Slope, | Large stones, 
Nekia | slope. | thin layer, | | depth to یشید‎ large stones, | slope, 
| | large stones. | | slope. | depth to rock. | depth to rock. 
2 -፦፦-፦-=መመመመ=መ=መመመ= | severe: | Severe: |Deep to water |Flooding passe: [roo sandy------ | Favorable. 
Newberg | seepage. | seepage, | | | | 
piping. 
| | | | | | 
"t | | | | | | 
Ochrepts 
y | | | | | | 
i 1 i | i | 


See footnote at end of table. 
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TABLE 11.--WATER MANAGEMENT--Continued 


| Limitations for-- Features affecting-- 
Soil name and | on | ankments, | | | erraces | 
map symbol reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
| areas | levees | | | diversions | waterways 
۱ | | | | | 
TEC ewe een eee Moderate: |Severe: |Percs slowly, |Wetness, wetness, lWetness, 
Panther ۱ depth to rock, | hard to pack, | slope. | percs slowly, ۱ percs slowly. | percs slowly. 
| slope. | wetness, | [ slope. i | 
76E, 766---------- |severe: |Severe: [መጭ to water |Depth to rock, |Slope, [Slope 
Peavine | slope. | hard to pack. | | slope. | lepth to rock. | depth to rock. 
72 > بده دحك‎ å i [53466 e | Severe: {Peres slowly---|Wetness, luetness, [Peres slowly. 
Pengra ۱ j hard to pack. | | percs slowly. j percs slowly. | 
78C--------- ------lsevere: | Severe: | Deen to water መህ intake, |Deptn to rock [Depth to rock. 
Philomath | depth to rock. | hard to pack. | | percs slowly. | | 
79C--------------- | Severe: | Severe: |Deep to water | large stones, |Large stones, مد‎ rge stones, 
Philomath i depth to rock. | hard to pack. | | slow intake, | depth to rock depth to rock. 
۱ | | | percs slowly. | | 
79F---------------|severe: Severe: |Deep to water [rarae stones, Slope, Large _ 
Philomath | depth to rock, | hard to pack. | | slow intake, | large stones, | slope 
| slope. | | | percs slowly. | depth to rock "| depth "to rock. 
eos, | | | | | | 
its 
ý | | | | | | 
81D, 82፻, 820, | | | | | | 
B3F-------------- | Severe: | SEs jDeep to water | Slope نت سس سم ود‎ | Slope, | Slope. 
Quartzville | slope. | | | | large stones. | 
84E, 84G---------- |Severe: [se evere: [Deep to water barge stones, |slope, {Large stones, 
Ritner | slope. | large stones. | [ droughty, ۱ large stones, | slope, 
| | | | depth to rock. | depth to ገ åroughty. 
or | | | | | | 
h 
Riverwas | | | j ۱ | 
«ee | | | | | | 
Rock outcrop. | | | | | | 
Orthents. | | | | | | 
دهجب ديب وه‎ ~~~ | severe: | Severe: [Deep to water سا‎ | Too sandy------ Iproughty. 
Salem i seepage. | seepage. | | | | 
881859 mmmmmmmmmmmm— | Moderate: |se vere: [Deep to water {Slope መመመመመመመጻጨዉመ | ravorable=-====|Favorabie. 
Salkum | seepage, | hard to pack. | Í ۱ | 
slope. 
| | | | | | 
BBC == -—-|severe: |severe: [Deep to water jsiope--- 一 一 | slope መመመ ~----|siope. 
Salkum | slope. | hard to pack. | | | | 
89B------- مو سیت‎ IModerate: |Moderate: |Percs slowly, lwetness, |Erodes easily, [Erodes easily, 
Santiam j slope. i hard to pack, | slope. i percs slowly, | wetness. | percs slowly. 
| | wetness. i | slope. i | 
90B--------------- severe: severe: |Deep to water IDroughty----==-|Large stones, |Droughty. 
Saturn | seepage. | seepage. | | too sandy. | 
91” መመመ” | Moderate: [no oderate: [peres slowly--- lie tness, wetness, Peres slowly. 
Saturn Variant | seepage. | wetness. Í | Pe percs slowly. | percs slowly. | 
92--------- minnie am oe |severe: | Severe: |Deep to water [Drought -------| Large stones, |Large stones, 
Sifton Variant | seepage. | seepage. | | | too sandy. [ åroughty. 
i 1 1 4 | 


See footnote at end of table. 
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TABLE 11.--WATER MANAGEMENT--Continued 
| Limitations for-- T NE __ Features affecting— 
Soil name and | Pond | “Embankments , | | Terraces | 
map symbol | reservoir i dikes, and | Drainage Irrigation and | Grassed 
xx SOE ے پچ و٤ سو‎ ፡ ا‎ 
| | | | | 
93C--------------- |Moderate: |Moderate: |Percs Slowly, m |Depth to rock, Er rodes easily, 
Silverton | depth to rock, | hard to pack, | depth to rock,| percs slowly, | erodes easily. | depth to rock. 
| slope. | wetness. | slope. | depth to rock- | 
94B------------- -- severe: | Severe: | Deep to water |Depth to rock, {Depth to rock, {Erodes easily, 
Stayton ۱ depth to ጀር piping. | | slope, | erodes easily. | depth to rock. 
| | | | erodes easily. | 
S5C---2------------ (Moderate: moderate: [መጭ to water [Depth to rock, {Depth to rock IDepth to rock. 
Steiwer depth to rock,! piping. slope. 
| slope. | | | | | 
| | | | | 
95D, SF |severe: |Moderate: |Deep to water [Depth to rock, | Slope, | Slope, 
Steiwer | slope. | piping. | | slope. | depth to rock. | depth to rock. 
961155 ددج سوب عم‎ መመመ | Severe: | Severe: |Deep to water | Large stones, |Slope, [Large stones, 
Valsetz | Seepage, | seepage, | | årougbty, | large stones, | slope, 
| slope. | large stones. | | depth to rock. | depth to rock. | droughty. 
97E*, 97H*: | | | | | | 
ን ድ سو‎ j vere: {Deep to water rare stones, | Sloper ሜድ stones, 
| seepage, | seepage, | | droughty, | large stones, | slope, 
slope. | large stones. | | depth to rock. | depth to rock. | droughty. 
Yellowstone------ | Severe: | severe: |Deep to water |Large stones, |stope, Large stones, 
| depth to rock, | seepage, | | drcughty, | large stones, | slope, 
[ slope. | large stones. | | depth to rock. | depth to rock. | droughty . 
99 ۳ رت پیت اب بت چا هم‎ [s11ght- መመ === --- | Severe: |Flooding, |Wetness, [wetness شس‎ 
Waldo | | hard to pack, | percs slowly. | flooding, | percs slowly. | percs slowly. 
| | wetness. | | percs slowly. | | 
史 9 一 一 一 一 一 一 一 一 一 一 一 一 一 ”二 一 |slight چہو”ووجججد‎ | severe: ponding, |Ponding, |Ponding بود عد‎ |Wetness. 
Wapato | | hard to pack, ۱ flooding. ۱ flooding. | | 
ponding. 
| | | | | | 
10022 |Slight مه دج‎ | Severe: |Peres slowly, |netness, |Brodes easily, |Hetness, 
Whiteson | | hard to pack, | flooding. | percs slowly; i wetness, | erodes easily, 
| | wetness. | | erodes easily- percs slowly. | percs slowly. 
101C----- -መው ---.-.. شا‎ | Severe: |Deep to water |Depth to rock, [Depth to rock [Depth to rock. 
Willakenzie depth to rock,; thin layer. Slope. 
| slope. | | | | | 
| | | | | | 
101P, 101E, 101F--|Severe: |Severe: |Deep to water |Depth to rock, |Slope, |ጫ፡ 
Willakenzie ۱ slope. | thin layer. | | slope. | depth to rock. j depth to rock. 
l02----------- ==== moderate: slight امام‎ ፦-|መዌ to water |Favorable ——— | Erodes easily | erodes easily. 
Willamette | seepage. | | | | | 
103C-------------- | Moderate: | severe: |Percs slowly, wetness, wetness, | Peres slowly. 
Witham | slope. | hard to pack. i slope. | slow intake, | percs slowly. | 
percs slowly. 
| | | | | | 
104E, 1046---=====|Severe: |severe: {Deep to water | وعم‎ stones, ጫጩ, "መመ stones, 
Witzel | depth to rock, | large stones. | | droughty, ۱ large stones, | slope, 
| slope. | - | | depth to rock. | depth tc rock. | droughty. 
105C-------------- |severe: | Severe: | Deen to water | Large stones, [Large stones, [Large stones, 
Witzel Variant ۱ depth to rock. | piping, | | droughty, j depth to rock. [ droughty. 
[ | large stones. | | depth to rock. | [ 
106A-------------- Moderate: |Severe: |Peres slowly--- ہش‎ | Erodes easily, | Erodes easily, 
Woodburn | piping. | | percs slowly. | wetness. | percs slowly. 
i 1 i i t 


I 


See footnote at end of table. 
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TABLE 11.--WATER MANAGEMENT--Continued 


| Limitations for-- | t B Features affecting-- "e 
Soil name and | Pond | Embankments, | ገ | Terraces 
map symbol | reservoir | و‎ and Drainage Irrigation | and Grassed 
B | areas e levees | | diversion waterways 
| | | i | | 
l06C----------7---- | Moderate: ls evere: | Peros slowly, | Wetness, Erodes easily, lær odes easily, 
| ۴ ! | | | 
Woodburn ۱ seepage, pP piping. | slope. | percs slowly, | wetness. |» percs slowly. 
slope. slope. 
| | | | | | 
107E, 107H-------- |severe: |severe: jpeep to water [Large stones, |Slope, [Large stones, 
Yellowstone | depth to RE seepage, | | droughty, | large stones, | slope, 
| slope. large stones. | | depth to rock. | depth to rock "| Groughty. 
ioan: | | | | | | 
Zango-----------— | Severe: | severe: {Deep to water |proughty， |stope, [Large stones, 
| depth to rock, | thin layer. | | depth to Les] large stones, | slope, 
| slope. | | | | depth to rock. | droughty. 
Dobbins---------- | Severe: | Severe: [Deep to water |Large stones, |Slope, [Large stones, 
| slope. | large stones. | | droughty, | large stones, | slope, 
۱ | | depth to rock. | depth to rock. | droughty. 


ہہ ا ا لے شس اہ ——— ——— 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Soil Survey 


Absence of an entry indicates that data were not estimated] 


—————] 
Liquid | Plas- 
limit | ticity 
index 
Pct 
| 
35-40 | 10-15 
40-55 | 15-30 
| 
25-35 | 10-15 
35-45 | 15-20 
40-50 | 15-25 
| 
40-50 | 15-25 
| 
| 
| 
30-40 | 5-10 
40-45 | 15-20 
30-40 | 5-10 
40-60 | 10-20 
50-60 | 10-20 
50-90 | 30-20 
| 
| 
| 
35-45 | 15-25 
55-75 | 25-45 
50-65 | 20-35 
| 
60-0 | 35-40 
70-90 | 40-60 
60-90 | 35-60 
| 
35-45 | 15-20 
50-60 | 20-25 
UT 
20-30 | 5-10 
25-35 | 10-15 
| 
| 
| 
| 
| 
20-30 | 5-10 
25-35 | 10-35 
| 
| 
| 
| 
1 


| 
| 
| 


| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


TABLE 12.--ENGINEERING INDEX PROPERTIES 


77" Percentage passing 


| [ T Classification — Frag- | 
Depth| USDA texture 


| 


loam, very | 
cobbly loam, | 
very gravelly | 
clay loam. | 
V 


Em 5 iments | sieve number--‏ سوچ ہہ 
Unified | AASHTO ۴ | | mE | |‏ | 
መኩ ጋሙ 200‏ سمل ተተ‏ 
| | | — | | | 
Silty clay loam 5 አቱ | 0-5 | 10 00 l95-100|95- -100/85-95‏ 
Silty clay, silty MH, ML  |A-7 0-10 | 100 ۱90-1001 90-100 185-0‏ 
clay loam, clay. | | | | | | |‏ ۱ 
silt Ncc 6 las 0-20 |os- -100|90-95 መ loses‏ 
Silty clay loam, CL A-6, A-7 | 0-20 |95-100190-95 !85-90 185-90‏ 
clay loam. | | | | | | |‏ 
35-90 | 90 -85| 90-95 |100 5و 0-20 | ۶۳ Silty clay loam, ler‏ 
Ity cl‏ 

rs ری‎ | | | | | | | 
Stony silty clay, [cL ሥ፣ [25-45 |95-100|90-95 ጮ 90 |85- -90 

stony silty clay | | | | | | | 

1 t 1 

ጪዌ/ ማማ | | | | | | 
Silt loam-------- 7 ۸-4 | 0 | 100 | 100 [95-100|90-95 
Silty clay loam CL A-7 0 100 | 100 !95-100!95-100 
Silt 1oam-======- | ME 5 | 0 | 100 | 100 
Silty clay loam |r MH ሎ? | 0 |as- 100] 90-200} |75-100|60-95 
Clay, silty clay [MH سیت‎ | ዕ |” 100 | 80-90 [79-90 j60- 70 
Gravelly silty GM, 88 — [R-7 | 0-20 |55-90 45-90 |45-90 |40-70 

a | | | | | | |‏ یه 

gravelly silty | | | | | | 
loam. 

5. | | | | | | | 
Silty clay loam [ጩ las, A-7 | 0 | 100 ው 100150-300 185- 95 
Clay, silty clay (CH, MH la-7 | © 100 90-100 | 90-100 | 80-5 
Silty clay loam, |CH, Mi — |"? | © | 100 (90-100190-100|75-95 

clay loam. 

| | | | | | | 
Silty clay------- len |a-7 | 0 | 100 |95-100|95- 100 | 85- 95 
Clay------------- [CH ۸7 | 2 | 100 |95-100) 95-100) 85-95 
S 1 1 2-7 0 100 !90-100! 90-100! 55-95 
sandy clay. |. | A سو جج‎ 
Silty clay loam [05 እብ, a-7 | 0-30 | 100 | 100 ۳ -300 185-55 
Silty clay, clay |MH A-7 0-15 | 100 !90- 100! 80-100! 70-95 
Weathered bedrock| ss | se | == | መ <= | == | === | === 
Stony loam------- lem-Gc, را‎ !15-25 |7ዑ80 | [55-70 140-50 

tony loam ۱ tiers | jis 25 [70 80 j65~ 75 | ۱ 
Very cobbly clay lac ኦቶ [25-55 {55-70 [50-65 |40-60 [35- 50 

ni mer | | | | | | | 

am 
very gravelly | | | | | | | 
clay loam. 
| | | | | | | 
| | | | | | | 
Stony loam------- |cu-ac, la-a [15-25 |70-80 |65-75 | 55-70 | 40-50 
-SC 
Very cobbiy clay lec la-6 125-55 |55-70 150-65 [40-80 55-50 
| | | | | 
| | | | | 
| | { | | 
| | | | | 
t [L| 1 1 1 


| | 
1መ | 
m 
7-60] 
o-9 | 
9- 34] 
14- 52| 
| 
52-68 | 
| 


| 
| 


| | 0-22] 
122-35] 
135-72] 


7 ا 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| asl 
113-38! 
[28766] 


1 | 
| | 
{ { 
| | ዑ.1] 
[11:32 


1-60 
| 


| 
| o-a | 
4-60 
60-70 


| 
0-7 | 
7- 32| 
32 

| 
0 


| 
۶ 
| 


-11l 
| | 


| 

| | 
| | 
| | 
| | 
| | 
| | 


| 0-11! 
| 0-11) 


111-62! 
111-62| 


| | 
| | 
| | 
| | 


314 


[The symbol < means less than; > means more than. 


Soil name and 
map symbol 


4D, SF, 6፻፪””=መ== 
Apt 


9C, 9D, 9E, 9F--- 
Bellpine 


11F*, 11G*: 


See footnote at end of table. 


315 


TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


| | assification |Frag- | Percentage passing | 1 
| USDA texture | | [ments | sieve number-- ^ Liquid | Plas- 
i Unified AASHTO > 3 | | ] ticity 


| | n" 4 | 10 | ao | 200 


Linn County Area, Oregon 


Depth 


سپ 


Soil name and 
map symbol 


مس ው ሙሚው‏ ا ا عدد وت جج MMC‏ ہت سوہ SERGE PCI‏ 


| | 
| | | | 
25-45 ውጩ |55-80 |45-75 |35-60 
30-45 140-60 |25-45 {20-40 |15-35 


| | | 
| | | 


[አ-2 


Very gravelly | | 


| loam, very 

| gravelly clay 
| loam, extremely 
۱ gravelly loam. 
| 

| 

I 


| 

| 

| 
Unweathered | የከበበ 
bedrock. | 
| 


| | 
| | 
| | 
lle 
| | 
| | 
| | 
| 


1 100 195-100|85-95 
5-100|75-100|65-100|50-90 
5 


| يمت‎ loam-------- ከ 
-100|75-100|65-100|50-90 


| 
| 
| 
| 
| 
| 
| 
la- 
elt clay, clay ከ. | = 
| Silty clay, clay, MH | = 
| silty clay loam- | | | [ 
| - 75-95 | 75-90 l60-85 |40-60 
| 
| 
| 
| 
| 
| 
| 


ICobbly loam------ | ML 
70-95 ۱60-0 [70785 35-50 


|Graveliy loam, መ 
cobbly loam, | 


4 
$ | 
cobbly clay | | 

| 
| 


80-100|75-100|50-95 
45-85 140-75 ۱35-0 


| 

| loam. | 
Meathered bedrock | mør 
| 
| 


| 
| 

መ= -— | يوت‎ 
| 

40-85 


2 
2 
A- 
A- 35-65 


Isilt loam-------- INL, GM 
jGravelly silty | Cr GC 
clay loam, | 
| gravelly clay | 
| loam, very | 
| gravelly clay | 
| loan. | 
[Very gravelly |¢ 25-40 ,20-35 ۱20-5 30-35 | 10-15 
| clay loam, ۱ 
{ extremely | 
| gravelly clay i 
| 


| loam, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
90-100|75-100| 70-100|55-90 
100 |95-100|85-100|85-95 


60-70 50-0 | 25-50 115-25 


25-50 [15-40 


sut loam-------- lar 
ሚጊር loam------- pne 
|Gravelly sandy lon, SM 
| loam. | 

| Extremely GP 
gravelly coarse 
sand, very 


0-5 
| 
| 

gravelly sand, | 
| 
| 
| 


10-20 


| 
| 
| 
very gravelly | 
loamy sand. 


| 
95-100 |95-100 80-95 160-75 
90-100 25-1001 75-100 | 55-80 
70-80 [60-70 135-55 [20-40 

[ | 

| | 
95-100 | 30-1001 80-90 
95-100 | 90-100 85-95 


| 
| 
| 
| 
| 
| | | 
| 
| 
| 
| 
۱ 


5-10 
5-15 
NP-5 


30-40 
30-40 
20-25 


ooo 


jLoam, Clay loam [ML 
| Gravelly sandy . 
| loam, gravelly 

| loam. 


5-10 
15-25 


jsut loam-------- 
Silty clay, clay, 


| 

| 

| 25-35 
| silty clay loam. | 

| 

| 

| 

| 

۱ 


50-60 


100 
100 


|siaty clay loam 
jue loam, silty 
| clay loan. 

i 


20-30 
5-15 


40-50 
35-45 


100 


|25-100|85-95 
100 


0025 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
A-2 | 0-40 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | | 
1 1 上 


| 0-3 !stony 1oam------- la, ML, SMÎA-4 


0-25 
25-53 
53-60 


-14 
14-38 


0-21 
21-36 


36-60 


0-12 
12-66 


0-13 


13-60 


13-52 
52-60 


0-14 
14-60 


0-16 
16-60 


| 


| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 


i 


11F*, 11G*: 


Valsetz-------- 


12E, 13F, 13G, 


14F, l40------- 


Blachly 


Bohannon 


17C, 17E-------- 


Bull Kun 


21--------- ~---- 


Chehalis 


See footnote at end of table. 


Soil Survey 


T | | Classification [ምት | Percentage passing . | 
Soil name and (Perth; USDA texture | | [mente | sieve number-- መ ئ])‎ 6 | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | | E dv | limit | ticity 
ud | ር pes pinches | 4 | 10 | 40 | 200 index 
[= | | | | 2 | | | | | FE | 
22C, 22E--------- |o 2 silt 了 lur አ | 0 los- -100|90- -100|85- 95 5-89 | 25-35 | NP-10 
Chehulpum | 2-16|si1t loam, clay {ML جا‎ | 0-10 [807100] 60- 100155-95 |50-90 | 30-40 | 5-10 
| | loam, gravelly | | | | | | | 
ہے ےت حا‎ በሪ ምፕ EN میت‎ as TE 
| | | | | | | | | | | 
| ——— | 0-12|eravelly silt lan, ML, SM|A-4 | 0-5 bos 80 [50-75 (5 70 |40-65 | 25-35 | NP-5 
Clackamas | | loam. | | | le | | | | | 
l12-21|Gravelly clay CL, ec 6 | 0-5 [60-55 |60-85 |45-80 l40-75 | 35-40 | 15-20 
j J 10an, gravelly | | | | | | | | 
| f Sty Clay oa | | | | | | | | 
| ሪሪ وو‎ | | | | | | | | 
| 21-60 Extremely lec |A-2 | 5-15 [20-35 l15-30 |10-30 |10-30 | 35-40 | 15-20 
کہ‎ ou رج‎ | | | | | | | | 
|o qM d) | | | | | | | | 
| Ga BIE | | | | | | | | | 
(TY oam, | | | | | | | | | 
p que | | | | | | | | | 
| 92821137 | | | | | | | | | 
24-------------- | 0-13 + loam-------- هرا‎ ኡ | 0 |20- 100|75- 100|70- 100] 65- 90 | 25-35 | NP-5 
Clackamas (137 27 |Silty clay loam, je p | 0-5 |. 100; 70-100 1657100, 60-90 | 35-0 | 15-20 
Variant | | gravelly silty | | | | | | | 
| | | | | | | | | | 
|27-60|very gravelly —|GC رتم‎ A-2 | 5-10 [35-50 |30-45 |25-45 (25-45 | 45-55 | 20-30 
p. qb | | | | | | | 
EE | -21|silt loam-------- تا‎ እ | 0 | 200 |! 100 | 95-100 | 80- 95 | 20-30 | NP-5 
Cloquato [መደ 56 loam-------- [^s js | 0 |^ | 100 ni LE 90 | 20-30 | NP-5 
 ————— | 0- -17|saity clay loam ler la-6 | 0 [95 S 100/85- -100/80-95 | 30-40 | 10-15 
Coburg [17-62 [Silty clay loam, |CL ۶7 |. وا‎ 0029 ۶ | 40-50 | 15-25 
| | E clay. | | | | | | | 
ت‎ | 0- -20|s11t "8 2 ۳ |a-4 | 0 | 100 | 100 fos- 100185-95 | 30-40 | 5-10 
Concord pe ao|siity clay, silty | بك‎ pe | Q | 100 | 100 jo 100 0 | 40-50 | 15-25 
ሰ à) | | | | | | | | 
140-72|silt loam, salty (ML [A-4 | o | 100 | መ j95-100/80-90 | 30-40 | 5-10 
ME سس‎ | | | | | | 1 | | 
T | 0-17 Silty clay loam ler la-s | 0 | 100 l95-100|95- 100|85-95 | 35-40 | 15-20 
Conser |17-64|Clay, silty clay,|CH, CL — [7 | o |10 | 95-100 95- 100|90-95 | 45-55 | 20-30 
| ፊ፡ 0t foam | | | | | | | | 
طسو یادخ مه دوز‎ መሬ: | 0-17|Gravelly silty In, CL la-6 | 0-10 l65-80 [60-75 [55-70 1 50-60 | 35-40 | 10-15 
Courtney | | clay loam. 7 | | | | | | | | 
117-33|Gravelly clay, [9 [2-7 | 0-5 |60-80 |55-75 (50-70 |50-65 | 60-80 | 35-50 
| | gravelly silty | | | | | | | | | 
| clay. | | | وی دا‎ I | led | 
133- 48 Very gravelly |, GC ሎ | 5-10 j^? 20 45-35 [15735 ]1 159 51 35-40 | 10-15 
LPG | | | | | | | | | 
ME D — امس‎ | | | | | | | | | 
کہ‎ o | | | | | | | | | 
oam. 
[ው solvery gravelly lap, GR جا‎ | 5-15 [20- 40 115-35 110-30 | 0-5 | = | NP 
| | sand, extremely | | | | ۱ | | | | 
AME መ...) | | | | j | | | 
30D, 30F, 306---- | 0 8 |stony loam------- lon, SM la-2, A-4 130-45 150-80 |45-80 [40-75 [30-50 | 25-35 | NP-5 
Crabtree | 8-55 Very gravelly (cu |A-2, A-4 [30-40 [35-80 [30-55 |25-50 |20-40 | 25-35 | NP-5 
人 | | | | | | | | 
ኞች | | | TA | | | | 
|... 60 Very stony loam (GM, SM j^ 2, A- [20995 44 % 85 (35-80 [56-70 (25-50 | 25-35 [ NP-5 
1 I 1 I 1 i i i 1 


TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 
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Plas- 
ticity 


NP 
5-10 


5-10 


10-15 


1 
| 
| 


Linn County Area, Oregon 


TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


! 
| 
| 
| 
[ 


loam, extremely 
cobbly clay 


| T° ]_ 8٤8 cation [ዓና | Percentage passing | 
Soil name and Depth | USDA texture | T [nen | Sieve number-- .__| aud 
map symbol | | | Unified | AASHIO d | | | limit 
inches] 40 200 
[E | 1 | | Be | pre | | ፻፳ 
31D, 31F, 31ዑ----| 0-14 |Gravelly loam-~-~| SM o A-2 . 0-5 |70- 85 [60-75 IR 55 has | === 
Cruiser 14-45 Gravelly clay SM, GM A=5 0-15 165785 160-75 57 70 135-50 50-0 
m ሚፕቭቢ[ጹሱት E Ui ad WM 
loam. 
| 45-60 | very 695517 clay lu, GM lars, A-2 [15-50 60-85 {50-70 |35-65 130-45 | 50-60 
1 
| | loam, gravelly | | | 1 | | | | 
loam. 
| | | | | | | | | | 
یات اسب بات زا‎ | -18|Silty clay loam | ML ኡ | 0-5 |95-100|90-95 |85- 95 |75- 90 | 35-40 
Cumley 18-60154167 clay, clay (MH IA? | 0-5  95-100|85-100|75-90 |65-85 | 50-60 
33--------------- | 0-9 [suit loam-------- [nr አ. ! 0 | 100 |95-100190- 8 100| 30-35 
Dayton | 9-15|Si1t loam, silty (ML la-4, عه‎ | 0 | 100 |95-100|90-100190-100! 30-40 
Clay loam. 
lis-aolsiity clay, clay CH la-7 I o | 100 195-100! 90-100! 90-100! 55-70 
|40- 76|silt loam, silty hr, [anh A-6 | 0 | 100 |95- 100 |90- -100| 85-95 | 30-40 
lay loam. 
| [^ | | | | | | | | 
340, 345, 34ዮ----| ሁ 318497 clay 1668 ler la-s | 0-30 [90-100] 90- 100} 85~ 100175-95 | 35-40 
Dixonville [12-26 | Clay, cobbly “ ሥ? | 6-50 175-100170-100165-100150-95 | 50-80 
lay, silty 
| |. | | | | | | | | 
| |... Ie اا سست.‎ RE es Nr as CU ا‎ 
| 26 | Feathered bedrock; | | | | | | | 
"CE |; | | | | ٤ | | | 
Dixonville------ | o-12/siity clay loan (CL ۸۳6 | 0-10 | 90-100 | 90-100 85- 100| 75-95 | 35-40 
| 12-26 Clay, cobbly | ja-7 | 0-30 175-100/70-100165-100150-95 | 50-80 
1 ilt 
| el الم‎ | | | | | | | 
| 26 |weatherea bedrock| === | === | === | جس‎ Kun | === | --- | won 
Philomath------- | 0-4 |sinty gjere lon, CL la? | ዐ [2 100 | 90-100|75- 00170-5 | 50-60 
4-19! Clay, cobbly CH A-7 0-30 190-100170-95 |60-90 !60-85 | 60-80 
eu po e e e 
cobbly clay. 
| 19 lweathered bedrock! 一 一 一 | Less Las Te ms Mass Does 
| | | | | | | | | 
Hazelatr-------- | 0-5 [sity clay loam | |A-6 | ዐ 5 95- -300150- 95 [ው 55 lso- 90 | 30-40 
| 5-15|Stitv clay, silty|C A-7 o 155-100!90-95 !85-95 |80-95 | 40-50 
| | | | | | | | 
ور ارت‎ | | | | | | | | 
11534 Clay~------------ CH A-7 o 95-100 |85-95 |75-90 [70-90 | 60-80 
| 34 |Neathered berock| - | መመ | === i= | ues luem. | መረ | == 
36D-------------- | یم‎ loam-------- 9 la-4 | o | 100 {95-1001 85- 100!65-90 | 30-40 
Dupee | 4- 65|silty clay loam, ۳ 7 | ዐ | 100 | 90-100 |85- 95 [78 -90 | 50-60 
Ity cl 
| 9 . | | | | | | | | 
| | | | | | | | | 
37D, 37F, 37G---- 8 13 | Gravelly Loan-——-|Gu, SM lana | 0-15 |55-80 155-65 |50- 60 Em | 25-30 
Flane 13-37 Very cobbly silty|GC, CL با‎ 40-65 [50-80 [50-75 [50-75 |35-70 | 40-50 
== 8 پ١‎ 
| | Sobbly silty | | | | | | | 
clay. 
| =|፡2, ۸-6 [40-65 {50-80 {40 0-75 [35-70 130-55 | 35-40 
| | | | | | 
| | { | | | 
| | ] | | Í 
1 J 1 1 1 1 


| 
| 
37-60 | Very cobbly clay lon, SM, 
| 
| 
| 
t 


| 
| loam. 
i 


at end of table. 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification |Frag- | Percentage passing 7 | 
Soil name and [Pepth; USDA texture | T 2 ۱ sieve number-- Liquid | Plas- 
ڪڪ‎ መ 
| | | 


Unified | AASHTO › | limit | ticity 


መ 4 | 10 | 40 | 200 index 

کت QE HH ee‏ — سے سے سے اس 
— | | | 

| | 

55-65 |50-60 | 35-0 
40-75 120-75 20 


| | 
| | 


0-75 |35- 70 |30- 55 


map symbol 


| 
38F*, 380*፤ | | | 
Flane----------- | -13 |Gravelly وس نت‎ GM, SM 
13- 37۷607 cobbly silty GC, CL 
| clay loam, very 
| cobbly silty 
Clay. 


ችን -65 150-0 


| 40-65 |50-s0 lao 35-40 | 10-15 
| loam, extremely 


| 

| 

| 
|37-60| very cobbly clay 
| | cobbly clay 

| 


| | 
1 5 

|” omen | | 
እጅ-30 
15-25 
20-30 


30-40 
40-50 
50-60 


5 |45-70 [35-50 
| 20-100 80-25 
00 | 95-100 | 80-5 


Moe------------- | | 0-15 |Gravelly loam----,S| 

| 15-24 silty clay loam 
24-6151107 clay, silty WE 
clay loam, clay 
loam. 


50-7 
100 
95-1 


| 
| 
| 
39*: | 
Fluvents. | 
| 
| 
| 


| 
| 
| 
Fluvaquents. | 


| 
| 
| 
| 
| 
| 
| 
| om 
Fa 
۳ 
| 
| 
| 
| 
I om 
| 
| 
| 
| 
| 
| 
| 
| 


40G*, 41G*: 
Harrington------ 20-30 


0-4 | Gravely loam----, GM 
20-30 


4-34 (Very gravelly GM, GM-GC 
clay loam, 
extremely 
gravelly loam, 
very cobbly 
loam. 

Unweathered 
bedrock. 


34 


| 

! 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

Klickitat------- -2, A-4 |15-30 [50-75 1 40-65 
4 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| - 
| 
1 


3ዑ-60 


po سو‎ 


9- 20 Very gravelly lec -2, A-6 [20755 
| Clay loam, very | 

| cobbly clay | 
| loam, extremely | 
| cobbly clay | 
| loam. | 
| Very cobbly loam, | GM, SM, A-2, A-4, ۲30-55 25-35 
| conga ና] GC, SC 

oam. 

| Unweathered 
| 


bedrock. 


42H*; ۱ 
0-4 | gravelly loam----,GM 


Harrington------ 55-70 


| 
| 
| 
| om 
Fes gravelly ET "doa 2,125-60 25-60 
| clay loam, | 
| extremely | 
| gravelly loam, | 
very cobbly 
| | 
| loam. | 
34 [ር nered | 
| bedrock. | 
| | 
! | 
| 
| 
| 


Rock outcrop. 


| 
| 
وو‎ 
| 
| 
| 
| 
14 
| 
| 
| 
| 
|5 
| 
lo 
| 
| 
| 
| 
| 
| 
| 
| 
| 
le 
۳ 
5 
| 
| 
| 
| 
۳۳ 
| 
| 
۳ 
۳ 
Ê 
| 
| 
| 
| 
| 
| 
| 
| - 
| 
| 
| 
n 
EH 
|. 
| 
| 
| 
| 
| 
| 
| 
| 
| 


43B, 43D--------- 0-5 16 Silty clay loam 


95- -10090-95 | 185795 180-90 
Hazelair 


5- 15 |si1ty clay, silty 95- 1001 90-95 185- 95 [go- -95 
Clay loam. | 


| 
| 
| 15-34 | Clay------------- len 
۱ 
۱ 


o oo 


95- ses -95 7 ۳ 90 


| 
| | | 
t 1 i 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
0-9 | Stony 10am======> lau GM, ML | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
34 | 
i 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
30-55 | 25-35 
25-50 | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
፤ 


| 
| 
| 
| 
| 
| 
| 
es 
| 
| 
| 
| 
! 
| 
| 
i 
| 
i 
|.. 
| 
| 
| 
| 
| 
| 
| 
| 
|. 
| 
I 


jWeathered bedrock; 
i 1 


See footnote at end of table. 
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— ኡ፦ 


Plas- 
ticity 
index 


NP-5 


NP-5 


NP-5 


| 
| 
| 


一 一 一 一 一 一 -一 一 一 一 -一 一 一 一 一 一 一 一 -一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 -一 -一 一 一 一 一 一 一 一 -一 -一 -一 一 一 一 -一 一 一 一 一 一 一- ا‎ € 


Liquid 
limit 


15-25 


15-25 


Linn County Area, Oregon 


TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


| sieve number-- | 
a= 
| 10 | 40 _ 


| | | 1 
l15- 45 {10-40 {10-3 0 


| 200 | 


[35- -55 125-40 15-25 


سا 
e‏ 


-40 110- 


5 
5 


ኢጋ 
wm ርጋ 


em —— — — — — 
እን 
Un 


-40 j15- 


15-4 
35-5 
60-80 
35-75 


1 
۱ 
۱ 
1 
I 
0 


ይ Ed 90-95 


I9 95 
195-100! 


| 
| 
| 
| 
! 
| 
| 
| 
| 
n 
| 
۳ 
| 
| 
! 
| 
| 
Fa 
| 
| 
! 
۴ 
۳ 
| 
| 
| 
| - 
| 
| 
| 
| 
| 
| 100 90-95 
-100|75- -100170-100|65- 100 
-100! 80-100 75-95 |7o- 95 


| | 
| | 
| | 
|95-100185- 95 


100 | 
| 50-95 


75 


| 
| 
| 
| 
E 
-100| 


40-55 [550 [30-45 |20- -35 


40-75 bun PM ፳፻ -45 


95-100|80- -95 l65- 90 
95-100 | 85- 100|75-90 


i t 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 


! 
| 
ME 
| 
| 
| 
| 
| 
| 
D 


Frag- 
— nen 


nones] 


He مود‎ he 7. 


5-50 
5-55 


oo co 


i 


1 


i 


] i Percentage passing T 


T T Classification — 


fr à 6t 
| Unified | AASHTO 


| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
ቫ 
p 
| 
| 
| 
| 
۱ 
| 
| 


len, SM 
GM, SM 


| 
| 
| 
| 
ددع ا 
| 
| 
| 
| 


leg 


| 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| | 
lex | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


JON, SM, 
| GP-GM, 
SP-SM 


| 
| 
| 
| 
| 
Iur 
len 
0 


[Very cobbly sandy len 


Depth| USDA texture 


0-5 lvery stony sandy 
|1 
7 el loam. 
i loam, very 
| gravelly sandy 
| loam, very 
| gravelly fine 
| sandy loam. 
28  jUnweathered 
| 
i bedrock. 
| 


0-5 ኩሬ stony sandy 
loam. 

5-28 very cobbly sandy 

| loam, very 

| gravelly sandy 

| loam, very 

| gravelly fine 

| sandy loam. 

| weatheree 

| 


bedrock. 


0-5 | stony loam------- 

5= 18 | Extremely stony 

| sandy loam, very 
| stony sandy 
| loam, extremely 
| cobbly loam, 

18 006006768 
| bedrock。 
| 


0-7 [5411 loam-------- ML 


7- 27|silty clay loam, 
| silt loam. 
27-47 Clay, silty clay 
47-60 SHE loam, silty 
| clay loam, Clay 
loam. 


! 
| 
|siity clay loam 
(Clay, silty clay 


0-13 
13-75 


0-8 lvery gravelly 

| loam. 

| Very cobbly loam, 
very gravelly 
loam, extremely 
cobbly loam. 

Unweathered 
bedrock. 


8-36 


36 


ilty clay loam 


Clay, silty clay 


| 
| 
| 
| 
| 
| 
0-6 |s 
601 
1 


Soil name and | 
map symbol | 


44E, 44F, 44G---- 
Henline 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ASF*, 45E*; 
Henline--------- 


Yellowstone----- 


Rock outcrop. 


مرچ جج يي د بح GE c cx‏ 


47C, 47D, 48F, | 
49F------------- | 
Honeygrove 


50D, 50F, 50G---- 
Hummington 


51C, 51D, 518, 
51F----------- ~- 
Jory 


See footnote at end of table. 
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Frag- Percentage passing T T 


| -- [rents | sieve number-- 
Unified AASHTO >3 


pr “መ 
| inches] 41 10 | 40 | index 
| | Tct 7 RCE 


limit ] ticity 


20-30 
20-30 


Liquid | Plas- 
| 


TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


| | | 


10 Eon (55-75 | 50-70 |40-65 


-5 
80-90[ 90-100|85-95[ 0-5 
| نا 75-95| 


75-95 
30-65 


70-95 
25-0 
65-80 160-75 
30-70 125-65 


90-95 ۱85-0 


85-95 ۱80-0 


80-90 
85-90 


80-90 


50-75 [50-70 
45-65 435-60 


30-60 


| 

| 

| 

| | 
| | 
| | 
| | 
| | 
| | 
! | 
| | 
! | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| ! 
| | 
| | 
| | 
| | 
80-90 |70-85 | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
På 
70 | | 
| | 

| | 

| | 

| | 

1 1 


| 
| - 
| 
| 
و‎ 
۳ 
| 
| 
| 
| 
|. 
| 
| 
۳ 
!> 
| 
| 
| 
| 
| 
| .. 
| 
| 
| 
| 
| 
| 
| 
| 
| - 
| 
| 
| 
| 
| 
| 
| 
| 
|... 
| 
| 
13 
| 
| 
| 
| 
| 
| 
| 
| 
2 
| 
| 
i 


10-30 


25- 


15- 


15-25 
20-30 


15-40 


15-30 
20-55 


À-2, À-4 
A-2, A-6 


| 
| 
|. 
| 
| 
17 
| 
|” 
| 
| 
| 
|.. 
| 
| 
51 
al 
0 
| 
| 
| 
| 
| .. 
1 
۱ 
| 
15-25 ባጠ፡ 
2 
| 
o! 
2 1 
ئا‎ 
| 
| 
| 
| 
| 
| 
| 
| 
| .. 
| 
[5 
7 
| 
| 
| 
| 
| 
A-2, A-4, 2 
| 
1... 
| 
| 
0 


| 
| 
| 
| 
fr 
| 
| - 
| 
| 
0 


| Classification | 
— —L 8881 Ar 30r 


5 


د 


Me A-7 


A-1 


مس س 


Gravelly silt 
loam. 


-15|silt loam, clay 


loam. 


15- -24Gravelly loam, 


cobbly loam, 
clay loam. 


Weathered bedrock 


Stony loam----- -= SM 


Extremely 
gravelly silt 
loam, very 
cobbly loam, 
very stony loam. 

Unweathered 
bedrock. 


Gravelly loam---- 


Very gravelly 
clay loam, 
extremely 
gravelly loam, 
very cobbly 
loam. 
Unweathered 
bedrock. 


0-15 |Cobbly loam------ 


Cobbiy clay loam, 
cobbly loam. 


-55|cobbly loam, very | 


cobbly loam. 


I Cobbly clay loam,;MH 
Cobbly loam. 


Icobbly loam, very | MH 


cobbly loam. 


Weathered bedrock 


Very gravelly 
Clay loam, very 
cobbly clay 
loam, extremely 
cobbly clay 
loan. 


Very cobbly loam, | 
extremely cobbly, 


loam. 
Unweathered 
bedrock. 


| weathered bedrock 


-35 |Cobbly loam 


5 | Stony loam 


320 


Soil name and 
map Symbol 


52D, 52F, 52G-- 
Keel 


53G*, 53H*: 


Kilchis--------- 


Harrington------ 


54D, 55F, 55G, 


56F, 566, 57E--- 


Kinney 


58F*, 58G*, 59F*, 


59G*: 


Klickitat------ 


See footnote at end of table. 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


” | |. T Classification ration} Frag- | Percentage passing | | 
Soil name and jPepth| USDA texture | | jrents | sieve number-- ۳ | rte | Plas- 
map symbol | | | Unified | AASHTO ۳ <3 | | o | | | limit | ticity 
| 十 p | Hine عو ما‎ | 40 200 | index 
In Pct ” 
== | | | | pa | | ተ | [መሙ | 
— P | | | | #፡. ፳ |] .ከ d | 
Klickitat------- | 0-9 | stony loam------- | ML la- 2, A-4 | 15-30 |50-75 [50-70 |40-65 3 0-55 | 25-35 | 5-10 
| 9-2o|Very gravelly — | la-2; A-6 |20-55 (45-65 135-60 130-60 |25-50 | 30-40 | 10-15 
| qm Joan, very | | | | | | | | | 
| Sobbly clay | | | | | | | | | 
| | loam, extremely | [ | | | | | | | 
رڈ‎ ANE | | | | | | | | 
|20- selvery cobbly loam, |G, Es la-2, A -4,130- 55 و‎ 70 {30-60 ፦ 60 e 50 | 25-35 | 5-ጊ0 
| | extremely cobbly | GC SC | 1ھ‎ | | | | | | | 
and | | | |... | و دا‎ | 
| 56 jUnweathered ice تج‎ ME: | ደም | . سورد‎ 
| hearocke | | | | | | | | | 
Harrington------ | 0-4 |Gravelly سس موز‎ (GM ኡ | 0-15 [65-80 60-5 5 5-70 (3 35-50 | 20-30 | NP-5 
| 4-34|very gravelly | |GM, GM-GC |A-1, A-2, 25-60 |30-70 125-65 |25-60 |20-45 | 20-30 | NP-10 
| GEN loam, | pes | | | | | | | 
ME | ር y | | | | | | | | | 
| | gravelly loam, | | | | | | | | | 
በሸ... ብይን | | | | | | | | 
Vag مدا | ۔۔۔ | | | | اط ری‎ | | | 
| 34 |Juweathered | === | መመ | --- | | --- | Í | چس‎ | === 
| | bedrock: | | | | | | | | | 
دک و و‎ SEES | -17|silty clay loam ۳ ML la-6 | 0 l95- 100|90- -100|s0- 100! 75-95 | 35-40 | 10-15 
Malabon |17-co|silty clay, silty|CL la=7 | ۵ 195-100| 90-100|85- 100180-95 | 45-50 | 20-25 
| poe LOER; | | | | | | | | 
EE | -14|Loam — |i ۸-4 | 0 |50-300|85- 100165-80 50-5 | = | NP 
Malabon Variant |14-55|Sandy 1oam------- | st ኦዶ | o | 90-100 |85- 100|65-80 [50-50 | --- | NP 
[55-60] Very gravelly - [ን GP-GM A-1 {15-30 130-85 1235-50 |1s-35 | 5-20 | == | NP 
NEP S A | | | | | | | | 
Lo በ. 1 | | | | | | | | | 
| |. ስን sandy | | | | | | | | | 
|: | O EIT | | | | | | | | | 
| | gravelly loamy | | | | | | | | | 
NE Lo | | | | | | | | 
65B-------------- | 0-12 |Cobb1y silty clay | نك‎ ኦግ, A-6 መ ኒ 5-85 {70-80 | 70-80 [60-75 | 35-45 | 15-20 
Marcola loam. 
|12-60| very cobbly clay, (GC, CH 2) እ-7 |30-0 |30 0-75 |20- 70 [20-70 [15-65 | 50-60 | 25-35 
|. E oravelly | | | | | | | | | 
፡ ያሮ ርን | | | | | | | | 
| ciay. | | | | | | | | | 
66B-------------- | -25 184363 clay loam lun, CL ም | 0 | 100 195-100! 90-95 | 80-90 | 35-40 | 10-15 
0 å 60|silty clay, clay |CL la-7 | o | 100 [ው 300] 90-100|85-95 | 40-50 | 15-25 
67--------------- | -39 154157 clay loam la las | 0 | 100 | 100 202 95 | 35-40 | 10-35 
McBee |19-GO|Silty clay loam, ML, CL — |A-6 | o | 100 | 100 |s5-100|80-95 | 34-40 | 10-15 
7 و بس ھچ‎ | | | | | | | | 
| ሻጅጩ | | | | | | | | | 
68F, 68G--------- | 0-7 jstaty clay loam | la-6 | 0-5 | 90-100 | 90-100 | 85- 100 | 75-95 | 35-40 | 10-15 
McDuff | 7=36|silty clay, clay (MH ۶۳ | o | 100 |90-100|85-100|80-95 | 50-60 | 20-25 
| 3e Weatherea bedrock| = | = | |> [”!|]በሙ ሙ1]ሙ le 
69B-------------- | ا‎ clay loam la, ኡዩ | 6-5 | 100 | 95-100|95- -100! 85-95 | 35-40 | 10-15 
Minniece l10-36 (Clay, silty clay [MH ۶۸۳7 | 0-5 | 100 190-100185-95 175-85 | 50-60 | 15-25 
36-65 | Clay, silty clay (ME ኦ? | 0-5 | 100 190-100185-95 [65-50 | 50-60 | 15-25 
| | | | | | 
1 i I ١ 1 1 


| 
| ! | 
I 1 I 


| loam, clay loam. 
1 i 


See footnote at end of table. 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 
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1 5 كا‎ Classification jtag" | T Percentage passing | ር] 
Soil name and تیا‎ USDA texture | | 1 | sieve number-- |^ Liquid | Plas- 
map symbol | | | Unified | AASHTO | es! | | | | limit | ticity 
۔ے۔]‎ M | . [ክር 4 20 40 , 200 | 4 index 
In m Pct 
= | | | | m | | | | | 一 : | 
70D，70F--------- | -15|eravelly 1oam---- | SM ልን | 0 |70- 85 [50-75 {45-70 135-50 | 30-40 | NP-10 
Moe | 15-24 silty clay loam |p ja? | ዐ | 100 | 100 | 20-100 | 80-5 | 40-50 | 15-25 
| 24-61 Silty clay, Silty MH 7 ۱ 0 | 100 2 100/357 100 | 80-5 | 80-60 | 20-30 
clay loam, clay 
NE | | | | | | | | | 
{ | | | | | | | | | | 
۲۸ ۱ سدم | 0-8 | — تس سس‎ ee حو و‎ Ls ۸-4 | 0-5 |25- -100| 90- -100|75- 95 |55- 75 | 30-40 | 5-10 
Mulkey |, $719 | Gravelly سیت‎ d SM, ae | 0-35 oe |65- 75 ہت‎ 70 Ha 55 | 30-40 | 5-10 
119-31 Cobbly loam, ML A-4 20-40 185-95 180-90 ,70-85 ۱50-0 30-40 NP-5 
| | cobbly sandy | | | | | | | ! | 
| | 1638. | | | | | | | | | 
| 31 |unveathered | == | srs | መመ pes 5] --= | መ [= = | === | === 
bedrock. 
| ! | | | | | | | | | 
7264 720: 225 | | | | ም ሺም ር ው نے‎ 
72F------------- | O-10|Silty clay loam jML ው | 0715 ۴ 100 | 85-100) 85-95 |? 70-90 | 35-40 | 10-15 
Nekia 10-29160125, gravelly |CL, GC A-7 0-30 170-100150-100150-95 [40-85 | 40-50 | 15-25 
pec pe | | 1707100; | | | | 
MET — | | | | | | | | | 
| 29 |weatherea bedrock! — --- | .=- d مت | ہا‎ | - |. 1 --- | --- 
| | | | | | | | | | | 
73--------------- 8. -19 9 | Fine sandy loam بو‎ la-4, 2-2 | 0 ۲ 100 2 | 100 m 85 " 0-50 al 20-25 | NP-5 
Newberg 19-28|Sandy loam, fine |SM A-2, A-4 | 0 -100175-1001 40-85 ۱25-50 | 20-25 | NP-5 
و اس ھت‎ | | 1757100; | | | | 
L dlc 3 | | | | | | | | 
| Pu | | | | | | | | | 
|28-64 |Loamy sand, 1oany (SM lat, 4-2, 0-10 |80- 1001 60- 100145- 85 |15- 40 | zem | NP 
fine sand, fine A-4 
P qu | | | | | | | | | 
| | | | | | | | | | | 
us | | پ۰‎ + ዚኽብ 
Ochrept 
Es | | | | | | | | | | 
75C-------------- | 0-7 |silty clay loam I ۸-6 | ዐ | 100 | 100 |95-100|85- 95 | 30-40 | 10-20 
Panther | 7748 ہہ‎ mere jc [^7 | © | 100 | 100 |90-100j80-100| 60-85 | 35-50 
48 ‘Weathered bedrock === === === === --= === === === 
| | | | | | | | | | | 
76E, 76G--------- | 0- -10|silty clay loam مت‎ MH lar? | 0 | 100 | 100 | 90-100180- 90 | 45-55 | 10-20 
Peavine 110-37|Silty clay, Clay ” 7 | 0 | 100 | 100 [ግው اس‎ 80° 95 | 60-85 | 25-45 
| 37 | Feathered bedrock | |... Se ہر جح رو‎ LONGE دوہ‎ 
77A----- ده‎ መ ውክ፡፡ | 0 ۳۳ loam-------- 9 ja-4 | 0 | 100 | 100 ው -100 |80-90 | 30-ዲዐ | NP-10 
Pengra 10-29 ;Silty clay loam ML نو‎ | © 1100 | 100 [55-100185-55 | 35-40 | 10-15 
129- 60|clay ------------ -CH ۳7م‎ | © 100 | {20-100} 75- 95 | 60-80 | 40-50 
78C------------- -| 0-4 |silty ciay------- ler cn A7 | o | 100 |90-100|75- 100170-95 | 50-60 | 35-45 
Philomath 4-19,Clay, cobbly CH A-7 0-30 (90-100170-95 160-90 160-85 | 60-80 | 40-50 
kr | | | | | | | | 
| | cobbly clay. | | | | | | | | | 
| 19 |neathered beårock| - | | |- |- |- س | ا‎ ١ ہے‎ 
| | | | | | | ! | | 
79C, 79F--------- | o- 4 jc Cobbly silty m CH پا‎ |15-30 ۳ -1001 75-0 | 70-85 [60-80 | 50-60 | 35-45 
Philomath 4-19!Clay, cobbly A-7 0-30 90-100} 70-95 {60-90 [60-85 | 60-80 | 40-50 
| | silty clay, JP | | | | | | | 
| | cobbly clay. | | | | | | | | | 
| 19 |Weathered bedrock| === | ም | da | --- Les | == ኮማ | sen | eme 
888: |. | | | | | | | | | | 
و‎ |. | | | | | | | | | | 
| { | | | | | | À | | 
1 1 ] I 1 i 1 1 i 1 1 


See footnote at end of table. 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 
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T T T "Classification |Frag- | Percentage passing T T 


Plas- 
ticity 
index 


15-20 


10-15 
15-25 


5-10 


10-20 
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| 
| 
| 
! 
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i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


Liquid 


limit 


25-35 


40-0 


35-45 


35-40 
40-50 


25-35 


35-45 


| 
| 
! 
| 
| 
| 
| 
i 
! 
| 
| 
| 
| 
| 
! 
| 


| 
| 
| 
| 
| 
| 
! 
| 
| 


| 
| 
| 
| 
| 
| 


| 
| 
[ 
| 
| 
i 
۱ 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
t 


oo! 


sieve number-- 


| 
| 一 一 一 | 
| 


200 | مه | ود | 
| | ]| 

| | 

|80-100180- 100 | 70-90 
pons an 70-85 
| 


8፦ 0ھ و‎ so jets 


| | 


90- -100185- 100180-95 |70-90 


mes ۶ bor 


| | | 

| | I 

| 1 | 
ا‎ dox Pu 
| | | 

| | | 

| | | 

| | ۱ 

j ) | 

| | | 

| | | 

| | | 

| | | 

| | | 
50-75 | 45-5 40-0 
| | | 
{50-75 [40-70 {20-65 
| | | 

| | | 

| | | 
|15-50 [10-35 | 0-10 
| i ۱ 

| | | 

| | | 

| ] | 

| 100 195-100 | ۵5-95 
[ው 100 |80- 95 [55-90 
[90-100]80-95 165-90 
| | | 

| 300 |20-100170-90 
| 100 a 100! |85-95 
| 

وہ صد ود |ጅ‏ 
- 75-85| 90 -85| 
la5-80 | 35-65‏ 55-85[ 
| | 

| | 

|25-45 l10-30 | 0-10 
| 

| 

| 

| 

| 

1 


————— ‹በጩ አው “ሓን ወ nere e ው 


85-100 
85-100 


35-75 


25-35 


e 
[] 
Ui 


o 
1 
un 


10-15 


oo ooo 


o 


ዋየ 
ru 


i 
o 


20-35 


一 一 一 -一 一 一 一 一 一 一 ~ 一 -一 一 -一 一 一 一 一 一 一 一 一 一 一 一 


USDA texture | H 
| 


Unified | AASHTO 


| A-6 
CL A-7 
| 
CL la-6, A-7 
| 
| 
ML, CL lars 
CL, GC ۳ 
| 
| 
SEE U ہے‎ 
۱ 
| 
| 
| 
| 
l 
| 
| 
| 
| 
ML, GM, ሥ፥ 
cl- | 
GM-GC 
GM, SM, la-2, A-6, 
ML, CL |? 
| 
| 
መ, SP, 3 
መ-68. | 
SP-SM | 
| 
| 
ሎግ 
lar? 
ML, MH |A~7 
| 
ML ዶዳ 
ር፲ lars 
| 
CH ۶7 
ML la-6 
CL, GC, 53-6 
| 
| 
GP, GP-GM ፦፤ 
| 
| 
| 
| 
| 
1 


-9 [8355 loam-------- | 
jSilty clay loam, 

| silty clay, 63571] 
| loam. | 
[Clay loam, silty | 
| clay loam. | 
|cobbly silty clay | 


| loam 


lvery cobbly silty| 
clay, extremely | 
cobbly silty 
clay loam. 
Unweathered 
bedrock. 


| 
| | 
| | 
| { 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
jer T silt | 
| | 
ae clay | 
| loam, gravelly | 
| silty clay loam, | 
۱ gravelly sandy | 
| clay loam. | 
| ery gravelly | 
| sand, very | 
| gravelly loamy | 
| sand, extremely | 
| gravelly sand. | 
|siaty clay loam Ice 
jSiity clay, clay pe 
jsiaty clay, Sii 
| clay loam, ye | 


8456 loam-------- | 
jy clay loam, | 
i silty clay, | 
| clay. | 
[ማመ silty clay | 


- loam 
| Cay loam, | 
[ gravelly clay | 
| loam, gravelly | 
i loam. | 
| Very gravelly | 
| sand, very | 
| gravelly loamy | 
| sand, extremely | 
| gravelly loamy | 
sand, 

| | 


of table. 


Soil name and 
map symbol 


81D, 82F, 826, 


B3F=--=mmm=mmmm= 


= 
| 
1 0 
Quartzville و‎ -58 
| 
[58-65 
| 
84E, 84G--------- | 0-35 
Ritner | 
| 15-34 
| 
| 
| 34 
| 
85*. | 
Riverwash | 
86Gx: | 
Rock outcrop. | 
Orthents. | 
87--------------- | 0-9 
Salem | 
| 9-35 
| 
| 
| 
[35-60 
| 
| 
| 
| 
88B, 88C--------- | 0-19 
Salkum -ود|‎ 27 
127-60 
| 
89B-------------- | 0-14 
Santiam [17 34 
| 
|34- 60 
90B-------------- | 0-10 
Saturn 110-36 
36-60 


See footnote at end 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


ገ [ T Classification [Frag- | "Percentage passing | T 


Soil name and |peptn| USDA texture | | e | sieve number-- [Liquid | Plas- 
map symbol ۱ ۱ | Unified AASHTO > 3 T 1 | limit | ticity 


ተተ ተ” መተ — dage de ‹ መሙ“. 200 إ.‎ index 
In ct Pct 
5-10 


10-15 


91--------------- 


o-10|silt loam-------- ۳ CL-ML مد‎ 


| 

| | | 0 eee 100!80- 95 
Saturn Variant | 10-24 Silty clay loam, rs | 0 

| | 

| | 

| | 

| 


| 

4 

| 

| 

| 90-100) 85-100170-85 | 
| ኸኸ. | | | | | | 
24-60|Very gravelly 16 እ-2 10-15 [35-50 [30-45 |25-40 | 10-15 
| clay loam. | | \ | | 
A-4 10-15 165- 80 60-75 [55-65 | 
“1, A-2 110-15 [40-55 (35-50 |30-45 | 
| 
| 
{ 
| 
| 


-9 سط‎ Sp GM NP 
-15 | ery gravelly | NP 
| loam. 
15-60) Extremely 
gravelly loamy 


| 15-25 120-35 115-30 
| sand, extremely | 
| | 

| 


GP, GP-GM ,A-1 5=15 


| 
| 
| 
gravelly coarse | 
sand. 
| | 
300 |90- 100| 70-90 
5-100 a5- 95 129^ 85 
55-70 


93C-------------- | -lsut loam-------- lun, CL-ML 
Silverton l1- 22 | Silty clay loam [መ 

22-37 |Gravelly silty 
| clay, gravelly | 
| clay. | 
| Unweathered | ዊመ 
| bedrock. | 


ao 
e 
1 

AJ 
ut 
88 
ና 
4 
a 


80-90 


94B-------------- | o- 0-13 1843. loam-------- lur 
Stayton jUnweathered | === 
| bedrock. [ 


5-100 | 85- 95 =- 90 


95C, 95D, 95፻----| 0- MEN loam-------- 7 
4-3 5-100 (80-100 ]60-95 


p^ 
| 
| 
Steiwer | 2 | Clay loam, silty ۳ 
| 
| 
| 


co ىا‎ 


a 
| Clay loam. | 
32 | Feathered bedrock) -መ- 


| 


55-80 las- -75 


GES ۳ سال‎ loam------- la, ML, SMjA | 
25-45 [20-40 


6 | Very gravelly [e 
loam, very | 
gravelly clay | 
loam, extremely | 
gravelly 3088. | 
Unweathered | === 
| 
| 


60-85 
40-60 


36 
bedrock. 


97E*, 97H*: | 
Valsetz--------- 60-85 


0-3 
3-3 40-60 


6, Very gravelly je 
loam, very 
gravelly clay | 
loam, extremely j 
gravelly loam. | 
Unweathered ۱ 
| bedrock. | 


36| 
| 
| 
| 
| 
| 
| 
| 
| Stony loam------- lon, ML, 2۸ 
| 
| 
| 
| 
36 | 


50-70 
25-55 


60-80 
35-75 


65-85 
40-80 


NP-5 


Yellowstone----- | 0-5 al Stony loam------- len, SM 
NP-5 


5-18 | Extremely stony lan, SM 
| sandy loam, very| 
| stony sandy 
| loam, extremely 
| cobbly loam. 
| weathered === 
bedrock. 
| 
او‎ 0-0 | 85-95 
72} 0-100,85-95 
| 


Silty clay loam 
218511۲ clay, clay 


ww 


MH, 


| 

| 

۳ 

۳ 

|. 

| 

| | 
| | 
| | 
! | 
| | 
la- ! 
[እ-. ! 
la- | 
| | 
| | 
| ۶ 
| | 
| | 
la- | 
| |- 
| | 
| | 
la- | 3 
Fa los 
[Å | 
| |... 
| | 
la- | 
la- la 
i^ | 
| | 
| | 
| | 
| | = 
| ! 
| | 
| | 
la- | 
la- | 
ከ | 
| | 
| | 
| | 
| | - 
| | 
| | 
la- ! 
Pa | 
[Å | 
| | 
| ! 
| | 
| | 
| | 
| | 
را‎ | 
pa | 
j^ | 
i 1 


I 
| 

| 

| | 
| | 
ሽሔ | 
| | 
7 ۳ 
TA [em 
20 | 
| 1 


See footnote at end of table. 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


mm 


| Percentage passing 


T Classification !Frag-‏ | | کے 


Soil name and [Depth] USDA texture ۱ | [nents | sieve number-- . |[:ጩ«ፀ | Plas- 
map symbol | | | Unified | AASHTO | <3 | | | | | limit | ticity 
5 b inches, 4 10 ; 40 200 __4 index 
ROGER تع‎ N تق‎ Tet Tr —1—- Pct — 
i= |] | | | — | | | | | | 
ETER | 0-7 [8415 clay loam lun مه‎ | 0 | 100 | 100 {95-100 25-95 | 35-40 | 10-15 
Wapat 17-48 |843፥ሃ clay 1 ML 2-6 0 100 | 100 195-100180-95 | 30-40 | 5-15 
0202 | ከሽ... ] | | | | | | | | 
|48-6o| silty Slagene ۳ ጐሎ? | ዐ | 100 | 100 |95-100|90-95 | 50-60 | 10-20 
a መመመ ጨመ መመ | 0-11 |s11t Joám- lam, land, 2-6 | 0 | 100 |95-100190-100| 80-100] 30-40 | 5-15 
Whiteson |11-15|Clay loam, silty |CL |A-6 | 0 | 100 [95-100]90-100180-100| 30-40 | 10-15 
clay loam. 
[15-43 |silty clay, clay ۳ ۶۳7 | 0 | 100 |25-100|90-100 | 85-95 | 50-70 | 20-35 
|43-60|Gravelly sandy |GC ኦቶ | o |” |50-70 45-55 |35-50 | 30-40 | 15-20 
| رہ ھتگا‎ | | | | | | | | | 
101C, 101D, 3015, | | | | | | | | | | | 
101P------------ | 0-6 |Clay 1oan--------|HL la-a, A-5 | o | 100 | 100 190-100/75-95 | 35-45 | 5-10 
Willakenzie 6-22/Silty clay loam, IML A-6, A-7 | 0 100 | 200 !95-100!go-95 | 35-45 | 10-15 
| | clay loam. | | | | | | | | | 
| 22 lweathered bedrock! m | -— | መመመ | ወወ 6م | کر‎ | ere: | መመመ | ۳ | ቺ 
| | | | | | | | | | 
or መመ በመፍ دع د‎ | 0-24|s11t تتت ووو‎ n. ۸-4 | ዐ | 100 |95-100|95-100|95-1oo| 35-40 | 5-10 
Willamette [24-53 |silty clay loam, |CL la-7 | o | 100 195-100195-100|95-100| 40-50 | 15-25 
silt loam. 
|53-6olsilty clay loam, IML [እዴ | o | 100 |65-100195-100195-100! 35-40 | 10-15 
| | silt loam. | | | | | | | | | 
| | | { | | | | | | | 
10382 መመመ መመመ | 0-11 silty رر‎ © lon کا‎ | ዐ | 100 | 100 195-100 90-55 | 55-75 | 35-50 
Witham |11-60|Clay, silty clay.|CH ፦7 | o 100 | 100 190-100175-95 | 60-80 | 40-60 
r 104G------- -5 ;Very cobbly loam -4, À- - - - -70 125- - - 
104E, 104G | 0-5 |ህ bbly 1 lar la 4, A-2 130 45 5 75 140 70 130 70 | 5-50 | 25-30 | NP-5 
Witzel | 5-16|Very stony silty |GC አን 50-60 [55-75 [30-65 130-60 |25-50 | 35-40 | 35-20 
۰۰ I loam, VEIY | | | Í | | | | | 
"m "ETT 
16  lUnweathered 5-55 = መ= ው bas ጨጨ lou ade 1] መ= 
|... 7۴+ | | ds و چو یہ چود‎ | 
| ) 8 | | | | | | | | | 
Me ን | ዑፅ |Very cobbly silt | ML, ወኦ |35-45 |60-75 |55~75 |55-70 [5-80 | 30-40 | NP-10 
Witzel Variant loam. 
| 6-18 Very cobbly silt lar la-4 |40-45 |55-65 |50-60 | 50-60 | 40-50 | 25-35 | NP-10 
lae ር و .ئ0‎ PEE ص-‎ Mg" 
| MT | [ | | | | | | | 
| : | | | | | | | | | 
106A, 106C------- | 0-19|siit lomas lu ፦ | 0 | 100 |95-100185-95 {70-85 | 25-30 | NP-5 
Woodburn [19-54|Silty clay loam, |CL |A-6 | o [100 | 100 |95-100|85-95 | 30-40 | 10-20 
silt loam. 
Ipa-eo!siit loam, silty |ML, CL-ML lA-4 | o ! 100 أ‎ 100 los-100l80-90 | 25-35 | 5-10 
ML አ. በርህ ሸሸ ee a 
107E, 107H------- | 0-5 | Stony 1 دم سنت سرون‎ lan, SM [ዱ4 [15-30 [5585 50-0 [50-70 [35-50 | 20-30 | NP-5 
Yellowstone | 5-15 Extremely stony pate SM | els A-2, 65 170580 [3598 [75755 horam | 15-25 j NP-5 
ME sandy loan, s p^* 4 | | | | | | 
| | po ا‎ | | | | | | | | 
SE 55 ር 9 ተው| | | | | | | | | 
| Se ke | | | | | | | | 
| 15 | weathered | መመመ | መ | መመመ | “= | ድመ | መድ | መመ | መሙ | o 
bedrock. 
| oo | | | | | | | | | 
1 | t ۱ 1 1 1 1 1 1 1 


See footnote at end of table. 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


very cobbly 
۱ silty clay. 
34 |Unweathered 


| 
| 
| 
| 
| bedrock. | 


一 | | ” | Classification ጨመ | Percentage passing | | 

Soil name and Depth USDA texture | |ments | sieve number-- Je | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | | | | limit | ticity 
1 La | jinchesj 4 į 10 , 40 , 200 | j. index 
I Pct Pct 

| | | | |= | | | | |=| 

josi: |. | | | | | | | | | | 
Zango=========== | 0-5 |Gravelly 3988---|፤8 SM, |۸۳2 A-4 | 0-15 |50-75 45-0 | 40-60 | 30-50 | 20-30 | NP-10 

GM- 

Por | | | | | | | |‏ | ا 
Very gravelly lac, GM-GC la-2 | 0-35 [45-60 [40-55 35-50 125-35 | 25-40 | 5-15‏ 5-13 | 

| ue | | | | | | | | | 

ME See E | | | | | | | | 

| | | | | | | | | گے ہو HE‏ 

እ a | | | | | | | | 

| 13 |unveathered | --- | --- | --- = = | Las | --= | === 
b " 
| شنت‎ | | | | | | | | | 
Dobbins--------- | ዕ-4 |Gravelly loam--- |a, GM las | 0-15 | 65-80 |60-75 [55-70 [40-50 | 25-30 | NP-5 

4-34 Very gravelly لخر‎ GC ت۳‎ 50 50-75 [2562 | 5-60 poe | 40-50 | 15-25 

| | | | | | | 

| | | | | | | 

| | | | | | 

| | | | | | 

| | | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


See footnote at end of table. 
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Entries under "Erosion factors--T" apply to the entire 


profile. Entries under "Organic matter" apply only to the surface layer. Absence of an entry indicates 


[The symbol < means less than; > means more than. 
that data were not available or were not estimated] 
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See footnote at end of table. 
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Linn County Area, Oregon 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--SOIL AND WATER FEATURES 


["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the text. The symbol 
> means less than; > means more than. Absence of an entry indicates that the feature is not a concern or that data were not 


estimated] 
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TABLE 14.--SOIL AND WATER FEATURES--Continued 


uoB810 Lay Åjunon uur] 


LYE 


TREE ۲ Risk of corrosion 
ِ of corrosion 


| concrete 


Potential! 


| 


| Uncoated 
steel 


frost 
action 


Moderate. 
Moderate. 
Moderate. 


Moderate. 


Moderate. 


Moderate. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
|High. 
| 
| 
| 
| 
| 
| 
| 
! 


Moderate 


Moderate 


Moderate 


! 
| 
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B C و‎ M Ha — Flooding . e 388 High water table ۱ “Bedrock 
Soil name and Hydro- 
map symbol | logic! Frequency | Duration IMonths |pepthxx| Kind | months | Depth | Hardness 
— group | | | | | | | | 
! en 
| | | | | | | | መ | 
ls. perse | ር [None ene E es 12.0-3. 0| Perched | Nov-May | 260 | <= 
Saturn Variant | | | | | | | | | 
تب تس جب ات سج تہ‎ NE 
92------ ==! A  [lNoene--------|  --- --- >6.0 --- --- >60 --- 
Sifton Variant | [ማሙ | | | | | | | 
| | | | | | | | | 
93C--------------- | c ከ6ፀፁ--፦፦-- | --- | --- 12,5-5.0lapparent INov-May| 20-40 |Hara 
Silverton | | | | | | | | | 
جح سس‎ REE NM M 
94B--------------- D  [|None-------- === === 6.0 === --- 12-20 |Hard 
مت‎ | |. | | pony | | [far 
| | | | | | | | | 
95C, 95D, 95፻-----| ር  !None-------- | -- |! | مهد‎ | | | 30-46 soft 
| | | | | | | | | 
Pere | | | | | | | | | 
96E--------------- | ር |None ne | --- | --- | »6.0 | بات‎ | --- | 20-40 |Hard 
Valsetz 
Sut | | | | | | | | | 
97E*, 97H*: | | | | | | | | | 
Valsetz---------- | c | None ርን | és | === | 26.0 | === | = | 20-40 | Hara 
Yellowstone------ | D |None--------| --- | -- | 56.0 | ame | € | 10-20 [Bera 
ددس وو‎ D [Occasional [Brief ===== |Jan=Apr | 0-0.5| Perched |Nov-May | >60 | --- 
Wald 
ji | | | | | | | | | 
Sas | D | Frequent---- Brief سس‎ |pec-apr| +1-1.0|apparent|Nov-May| >60 | --- 
Wapato | | | | | | | | | 
| | | | | | | | | 
100-------------- -| D |Frequent---- Brief to |Dec-Apr | 0-1.0|Perched [Nov-May | >60 | — 
Whiteson | | | long. | | | | | | 
101C, 101D, 101E, ! | | | | | | | | 
101R------------- | 6 ኮ=ዉመ-፦ | 5 | — | 76.0 | === | <5 | 20-40 |sott 
Willakenzi 
e d | | | | | | | | 
102--------------- | B INone-- ------ | --- | --- | <0 | --- | --- | >60 | --- 
Willamett 
EE | | | | | | | | | 
103ር--›>›ሙ፦---”| D [None -ሥ= መጨ | -= | === |1.5-2.5| Perchea |Nov-May | »60 | ae 
| | | | | | | | | 


TABLE 14.--SOIL AND WATER FEATURES--Continued 
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TABLE 14.--SOIL AND WATER FEATURES--Continued 


| | Flooding H | __ High water table | Bedrock mn | Risk of corrosion 
Soll name and jHydro~ | | | | | | | | | Potential | T 
map symbol | logic; Frequency | Duration | Honths jPepth**| Kind jMonths | Depth | Hardness | frost | Uncoated | Concrete 
ee | —————M € action Steel 
-- - " --ተ፦-ተ-“ጭ-ተ----ተ85:ጮ---- 
| | | | | | | ሙ= | ! | | 
104E, 104G--------| D |None-------- | -- d | مهدر‎ |! | 12-20 Inara | --- Moderate Moderate. 
om, 1 15 | | | | | | | | | | | 
| | | | | | | | | | | | 
105C--------------| p  lNone-------- | سب‎ ee foso | --- 12-20 lua || == — Moderate Moderate. 
mme کی و‎ | | | | | | | | | | 
| | | | | | | | | | | | 
106A, 106C-------- 1 c wone--------| ጨጨ | |2,0-3.0lperchea !pec-apr! >60 | --- |  --- ‘moderate Moderate. 
gen, 106 Sa | | | | | | | | | | 
| | | | | | | | | | | 
107E, 107H-------- | 5. jwone--------| --- 1 Eeo | | | 10-20 !mera Moderate lHigh-----lHigh. 
Yellowstone | | | | | | | | | | | | 
| | | | | | | | | | | | 
cae |. | | | | | | | | | | | 
Zango------------| D [None-- دوک‎ | == | === | >6.0 | === | መ== | 10-20 | Hard | 一 一 =” |Moderate Moderate. 
Dobbins---------- | ር [55 «mune» | --- | --- | 56.0 | --~ | gs | 20-40 [Hare | mer | هوي‎ — [ጆ=ዉ. 


See description of the map unit for composition and behavior characteristics of the map unit.‏ ٭ 
Å plus sign preceding the range in depth indicates that the water table is above the surface of the soil. The first numeral‏ ** 
in the range indicates how high the water rises above the surface. The second numeral indicates the depth below the surface.‏ 
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TABLE 15.--CLASSIFICATION OF THE SOILS 


Linn County Area, Oregon 


—— M ——MÓ———— ————————————————— 


Family or higher taxonomic class 


Fine, mixed, mesic Cumulic Ultic Haploxerolls 

Fine, mixed, mesic Pachic Haplumbrepts 

Fine-silty, mixed, mesic Argiaquic Xeric Argialbolls 
Clayey, mixed, mesic Typic Haplohumults 

Fine, montmorillonitic, mesic Vertic Albaqualfs 
Very-fine, montmorillonitic, mesic Typic Pelloxererts 
Clayey, mixed, mesic Xeric Haplohumults 
Loamy-skeletal, mixed Dystric Cryochrepts 

Fine, mixed, mesic Umbric Dystrochrepts 

Fine-loamy, mixed, mesic Typic Haplumbrepts 
Loamy-skeletal, mixed, mesic Ultic Haploxerolls 
Medial, mesic Umbric Vitrandepts 

Sandy-skeletal, mixed, mesic Fluventic Haploxerolls 
Fine-loamy, mixed, mesic Cumulic Ultic Haploxerolls 
Fine, mixed, mesic Cumulic Haplaquolls 

Fine-silty, mixed, mesic Cumulic Ultic Haploxerolls 
Loamy, mixed, mesic, shallow Ultic Haploxerolls 
Fine-loamy, mixed, mesic Typic Argiaquolls 

Fine, mixed, mesic Aquultic Haploxerolls 
Coarse-silty, mixed, mesic Cumulic Uitic Haploxerolls 
Fine, mixed, mesic Pachic Ultic Argixerolls 

Fine, montmorillonitic, mesic Typic Ochraqualfs 
Fine, mixed, mesic Typic Argiaquolls 

Fine, montmorillonitic, mesic Abruptic Argiaquolls 
Loamy-skeletal, mixed Aquic Cryochrepts 

Medial Andic Cryochrepts 


۱ Clayey, mixed, mesic Typic Haplohumults 


Fine, montmorillonitic, mesic Typic Albaqualfs 

Fine, mixed, mesic Pachic Ultic Argixerolls 
Clayey-skeletal, mixed, mesic Umbric Dystrochrepts 
Fine, mixed, mesic Aquultic Haploxeralfs 
Clayey-skeletal, mixed, frigid Umbric Dystrochrepts 
Fluvaquents 

Fluvents 

Loamy-skeletal, mixed, mesic Typic Haplumbrepts 
Very-fine, mixed, mesic Aquultic Haploxerolls 
Loamy-skeletal, mixed Entic Cryumbrepts 

Fine, montmorillonitic, mesic Mollic Albaqualfs 
Clayey, mixed, mesic Typic Haplohumults 
Medial-skeletal Dystric Cryandepts 

Clayey, mixed, mesic Xeric Haplohumults 

Medial Dystric Cryandepts 

Loamy-skeletal, mixed, mesic Lithic Haplumbrepts 
Medial, mesic Andic Haplumbrepts 

Loamy-skeletal, mixed, mesic Typic Haplumbrepts 

Fine, mixed, mesic Pachic Ultic Argixerolls 

Medial, mesic Typic Dystrandepts 

Clayey~skeletal, mixed, mesic Pachic Ultic Argixerolls 
Fine, mixed, mesic Cumulic Ultic Haploxerolls 
Fine-silty, mixed, mesic Cumulic Ultic Haploxerolls 
Clayey, mixed, mesic Typic Haplohumuits 

Fine, mixed, mesic Typic Umbraqualfs 

Medial, frigid Andic Haplumbrepts 

Medial Dystric Cryandepts 

Cleyey, mixed, mesic Xeric Haplohumuits 

Coarse-loamy, mixed, mesic Fluventic Haploxerolls 
Ochrepts 

Orthents 

Very-fine, montmorillonitic, mesic Typic Haplaquolis 
Clayey, mixed, mesic Typic Haplohumults 

Fine-silty over clayey, mixed, mesic Typic Haplaquolls 
Clayey, montmorillonitic, mesic, shallow Vertic Haploxerolls 
Fine, mixed, mesic Andic Haplumbrepts 

Clayey-skeletal, mixed, mesic Dystric Xerochrepts 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Pachic Ultic Argixerolls 
Clayey, kaolinitic, mesic Xeric Haplohumults 

Fine, mixed, mesic Aquultic Haploxeralfs 

Fine-loamy over fragmental, mixed, mesic Fluventic Haplumbrepts 
Fine-loamy, mixed, mesic Andic Xerumbrepts 


Abiqua-------------------- 
Acanod-------------- 
Amity--------------- 


| 
| 
እርር አ መው اس‎ 
Awbrig----------- sarias 一 -| 
عه سيد دنه ودج بو وده سب > وق روهت‎ | 
Bellpine--------- RENNE | 
Bensley------------------- 
Blachly------------------- | 
Bohannon----------2-------- 
Briedwell-----------------| 
Bull Run--------- | 
| 
| 


Chehulpum----------- 
Clackamas----------- 


Crabtree------------------ 


۳ 
e 
d 
8 
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I 
4 
t 
[| 
1 
I 
፡ 
1 
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1 
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t 
[| 
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Dixonville-------------- == 
Dobbins----------------- a 


Fluvaquents--------------- 
Fluvents------ ETENE 
Harrington----------------] 
Hazelair----------77------] 
| 
| 


Henline------------ ————— - 


سے سے وا Newberg---------‏ 


Quartzville--------------- 
دمع سعد ددع دده دده جره و ب‎ se 
= eh hs 
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ሬው -一 一 一 د‎ M 
Soil name | Family or higher taxonomic Class 
— ~ 一 一 ETE NER 
Sifton Varlant------------ Sandy-skeletal, mixed, mesic Andic Xerumbrepts 
Silverton----------------- Fine, mixed, mesic Pachic Ultic Argixerolls 


| 
| 
| 
| Medial, mesic Lithic Umbric Vitrandepts 

۱ Fine-loamy, mixed, mesic Ultic 5 

| Loamy-skeletal, mixed Dystric Cryochrepts 

| Fine, mixed, mesic Fluvaquentic Haplaquolls 

| Fine-silty, mixed, mesic Fluvaquentic Haplaquolls 

| Fine-loamy over clayey, mixed, mesic Fluvaquentic Haplaquolls 
| Fine-silty, mixed, mesic Ultic Haploxeralfs 

| Fine-silty, mixed, mesic Pachic Ultic Argixerolls 

| Fine, montmorillonitic, mesic Vertic Haploxerolls 

| Loamy-skeletal, mixed, mesic Lithic Ultic Haploxerolls 

| Medial-skeletal, mesic Lithic Dystrandepts 

| Fine-silty, mixed, mesic Aquultic Argixerolls 

| Loamy-skeletal, mixed Lithic Cryumbrepts 

| Loamy-skeletal, mixed, mesic Lithic Dystrochrepts 


———————— ——————————————— 
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accessible to individuals with disabilities by meeting or exceeding the requirements of 
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2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 
877-8339. Additionally, program information may be made available in languages other 
than English. 
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Discrimination Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/ 
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Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
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gu T Ba. 122*40' COUNTY E 
co 122°5 44 ? [ 9 DOMINANTLY NEARLY LEVEL, DEEP, SOMEWHAT [20] HAZELAIR-DIXONVILLE-PHILOMATH: Moderately 
ሩዝ N 5 EXCESSIVELY DRAINED, WELL DRAINED, MODER- deep and shallow, well drained to somewhat poorly 
ATELY WELL DRAINED, AND POORLY DRAINED drained, gently sloping to steep silty clay loams, silty 
SOILS ON FLOOD PLAINS AND STREAM TERRACES clays, and cobbly silty clays that formed in material 


weathered from basic igneous or sedimentary rock 
CHEHALIS-McBEE-CHAPMAN: Deep, well drained 


and moderately well drained, nearly level to undula- 2 NEKIA-BELLPINE-JORY: Deep and moderately deep, 


well drained, gently sloping to steep silty clay loams 
that formed in material weathered from basic 
igneous, sedimentary, or tuffaceous rock 


DOMINANTLY GENTLY SLOPING TO VERY STEEP, 
DEEP AND MODERATELY DEEP, WELL DRAINED, 
WARM SOILS OF THE WESTERN PART OF THE CAS- 
CADE RANGE 


HONEYGROVE-PEAVINE-APT: Deep and moderately 
deep, well drained, gently sloping to very steep 

silty clay loams that formed in colluvium derived from 
sedimentary or tuffaceous rock 


BLACHLY-KLICKITAT-HARRINGTON: Deep and 
moderately deep, well drained, gently sloping to very 
steep clay loams, stony loams, and gravelly loams that 
formed in colluvium derived from sedimentary or 
basic igneous rock 


KINNEY-KLICKITAT-HARRINGTON: Deep and 
moderately deep, well drained, gently sloping to very 
steep cobbly loams, stony loams, and gravelly loams 
that formed in glacial till or colluvium derived from 
basic igneous or tuffaceous rock 


DOMINANTLY GENTLY SLOPING TO EXTREMELY 
STEEP, DEEP TO SHALLOW, SOMEWHAT EXCES- 
SIVELY DRAINED AND WELL DRAINED, COLD 
SOILS OF THE WESTERN PART OF THE CASCADE 
RANGE 


KEEL-HUMMINGTON-CRUISER: Deep and moder- 
ately deep, well drained, gently sloping to very steep 
gravelly silt loams, very gravelly loams, and gravelly 
loams that formed in colluvium derived from basic 
igneous rock and volcanic ash 


HENLINE-YELLOWSTONE-BENSLEY: Deep to shal- 
low, somewhat excessively drained and well drained, 
gently sloping to extremely steep stony loams and 
very stony sandy loams that formed in glacial till and 
colluvium derived from basic igenous rock 


MOE-FLANE: Deep, well drained, gently sloping to 
very steep gravelly loams that formed in colluvium 
derived from basic igneous rock, tuffaceous rock, 
and breccia 
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ting silty clay loams and loams that formed in recent 
alluvial deposits 


NEWBERG-CLOQUATO-FLUVENTS: Deep, some- 
what excessively drained and well drained, nearly 
level to undulating fine sandy loams, silt loams, 
gravelly sandy loams, and sandy loams that formed in 
recent alluvial deposits 


McALPIN-WALDO-ABIQUA: Deep, well drained, 
moderately well drained, and poorly drained, nearly 
level silty clay loams that formed in recent alluvial 
deposits 


Hl 


BASHAW: Deep, poorly drained, nearly level silty 
clays that formed in alluvial deposits 


። 


DOMINANTLY NEARLY LEVEL, DEEP, WELL 
DRAINED TO POORLY DRAINED SOILS ON TER- 
RACES OF THE WILLAMETTE VALLEY 


CLACKAMAS-COURTNEY-SALEM: Deep, well Cu] 
drained, somewhat poorly drained, and poorly 

drained, nearly level gravelly silt loams and gravelly 

silty clay loams that formed in old alluvial deposits 


MALABON-COBURG-CONSER: Deep, well drained 
to poorly drained, nearly level silty clay loams that 
formed in old alluvial deposits 


AWBRIG-COBURG-CONSER: Deep, moderately well 
drained to poorly drained, nearly level silty clay loams 
that formed in old alluvial deposits 


WOODBURN-AMITY-WILLAMETTE: Deep, well 
drained to somewhat poorly drained, nearly level silt 
loams that formed in old alluvial deposits 


DAYTON-AMITY-HOLCOMB: Deep, somewhat poorly 
drained and poorly drained, nearly level silt loams 
that formed in old alluvial deposits 


DOMINANTLY GENTLY SLOPING TO STEEP, DEEP 
TO SHALLOW, WELL DRAINED TO SOMEWHAT 


POORLY DRAINED SOILS ON THE FOOTHILLS OF 


THE WESTERN PART OF THE CASCADE RANGE 


COMPILED 1985 


LIMIT OF SOIL SURVEY 


LIMIT OF SOIL SURVEY 
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G GENERAL SOIL MAP 


LINN COUNTY AREA, OREGON 


COUNTY 


LANE ze R3E Scale 1:316,800 
1 0 ۸ 2 3F 4 5 
REW RaW R2W Each area outlined on this map consists of dow LLL 
more than one kind of soil. The map is thus ۱ 10 5 10 im 
meant for general planning rather than a basis ۱۳۵ NT D 


for decisions on the use of specific tracts. 
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SOIL CONSERVATION SERVICE LINN COUNTY AREA, OREGON 


The symbol is a slightly modified numerical system. Arabic SOIL LEGEND capital letters following the numerals indicate the slope CONVENTIONAL AND SPECIAL 


class. Capital letters are omitted in symbols for soils which occur only on nearly level slopes and for miscellaneous areas that have a wide range in slope. 
NAME SYMBOL NAME SYMBOLS LEGEND 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 18 
ESCARPMENTS 


Bedrock vervvevereverrever 
(points down slope) 


mms 


Other than bedrock 
(points down siope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normaily not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelty spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Stide or slip (tips point upstope) 


Stony spot, very stony spot 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 

School 

Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 

Perennial, double line 

Perennial, single line 

Intermittent 

Dreinage end 

Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial ری‎ 


AT 


Intermittent (int 4 
i 


MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfieid, 
cemetery, or flood pool 


STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 


Other roads 

Trail 
ROAD EMBLEM & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
{normally not shown) 


FENCE 
{normally not shown) 


LEVEES 


Without road Viren 


Donn OE 
EL 
“ክሎ ۱۷۱۱/۱ ۱۱ 


With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 

Gravel pit 


Mine or quarry 


Kilehis-Harrington complex, 30 to 60 percent slopes 
Kilchis-Harrington complex, 60 to 90 percent slopes 
Kinney cobbly loam, 3 to 20 percent slopes 

Kinney cobbly loam, 20 to 50 percent north slopes 

Kinney cobbly loam, 50 to 70 percent north slopes 

Kinney cobbly loam, 20 to 50 percent south slopes 

Kinney cobbly loam, 50 to 70 percent south slopes 

Kinney cobbly loam, slump, 3 to 30 percent slopes 
Kinney-Klickitat complex, 20 to 50 percent north slopes 
Kinney-Klickitat complex, 50 to 70 percent north slopes 
Kinney-Klickitat complex, 20 to 50 percent south slopes 
Kinney-Klickitat complex, 50 to 70 percent south slopes 
Klickitat-Harrington complex, 3 to 30 percent slopes 
Klickitat-Harrington complex, 30 to 50 percent north slopes 
Klickitat-Harrington complex, 30 to 50 percent south slopes 


Malabon silty clay loam 

Malabon Variant loam 

Marcola cobbly silty clay loam, 2 to 7 percent slopes 
McAlpin silty clay loam, 3 to 6 percent slopes 
McBee silty clay-loam 

McDuff silty clay loam, 25 to 50 percent slopes 
McDuff silty clay loam, 50 to 75 percent slopes 
Minniece silty clay loam, 0 to 8 percent slopes 
Moe gravelly loam, 3 to 25 percent slopes 

Moe gravelly loam, 25 to 50 percent slopes 
Mulkey loam, 25 to 50 percent slopes 


Nekia silty clay loam, 2 to 12 percent slopes 
Nekia silty clay loam, 12 to 20 percent slopes 
Nekia silty clay loam, 20 to 30 percent slopes 
Nekia silty clay loam, 30 to 50 percent slopes 
Newberg fine sandy loam 


Ochrepts, very steep 


Panther silty clay loam, 2 to 12 percent slopes 
Peavine silty clay loam, 3 to 30 percent slopes 
Peavine silty clay loam, 30 to 60 percent slopes 
Pengra silt loam, 1 to 4 percent slopes 

Philomath silty clay, 3 to 12 percent siopes 
Philomath cobbly silty clay, 3 to 12 percent slopes 
Philomath cobbiy silty clay, 12 to 45 percent slopes 
Pits 


Quartzville silt loam, 2 to 25 percent slopes 

Quartzville silt loam, 25 to 50 percent north slopes 
Quartzville silt loam, 50 to 75 percent north slopes 
Quartaville silt loam, 25 to 50 percent south slopes 


Ritner cobbly silty clay loam, 2 to 30 percent slopes 
Ritner cobbly silty clay loam, 30 to 60 percent slopes 
Riverwash 

Rock outcrop-Orthents complex, steep 


Salem gravelly silt loam 

Salkum silty clay loam, 2 to 8 percent slopes 
Salkum silty clay loam, 8 to 15 percent slopes 
Santiam silt loam, 3 to 6 percent slopes 
Saturn clay loam, 0 to 5 percent slopes 
Saturn Variant silt loam 

Sifton Variant gravelly loam 

Silverton silt loam, 3 to 12 percent slopes 
Stayton silt loam, O to 7 percent slopes 
Steiwer silt loam, 3 to 12 percent slopes 
Steiwer silt loam, 12 to 20 percent slopes 
Steiwer silt loam, 20 to 50 percent slopes 


Valsetz stony loam, 3 to 30 percent slopes 
Valsetz-Yellowstone stony foams, 3 to 30 percent slopes 
Valsetz-Yellowstone stony loams, 30 to 90 percent slopes 


Waldo silty clay loam 

Wapato silty clay loam 

Whiteson silt loam 

Willakenzie clay foam, 2 to 12 percent slopes 
Willakenzie clay loam, 12 to 20 percent slopes 
Willakenzie clay toam, 20 to 30 percent slopes 
Willakenzie clay toam, 30 to 50 percent slopes 
Willamette silt loam 

Witham silty clay, 2 to 12 percent slopes 

Witzel very cobbly loam, 3 to 30 percent slopes 
Witzel very cobbly foam, 30 to 70 percent slopes 
Witzel Variant very cobbly silt loam, 0 to 12 percent slopes 
Woodburn silt loam, 0 to 3 percent slopes 
Woodburn silt loam, 3 to 12 percent slopes 


Yellowstone stony loam, 3 to 30 percent slopes 
Yellowstone stony loam, 30 to 90 percent slopes 
Zango-Dobbins gravelly loams, 60 to 90 percent slopes 


Abiqua silty clay foam, O to 3 percent slopes 
Abiqua silty clay loam, 3 to 5 percent slopes 
Acanod silt loam, 2 to 25 percent slopes 

Amity silt bam 

Apt silty clay loam, 2 to 25 percent slopes 

Apt silty clay foam, 25 to 50 percent north slopes 
Apt silty clay loam, 25 to 50 percent south slopes 
Awbrig silty clay loam 


Bashaw silty clay 

Bellpine silty clay loam, 3 to 12 percent slopes 
Bellpine silty clay loam, 12 to 20 percent slopes 
Bellpine silty clay loam, 20 to 30 percent slopes 
Beilpine silty ciay loam, 30 to 50 percent slopes 
Bensley stony loam, 2 to 30 percent slopes 
Bensley-Valsetz stony foams, 30 to 50 percent slopes 
Bensley-Valsetz stony loams, 50 to 75 percent slopes 
Blachly clay loam, 3 to 30 percent slopes 

Blachly clay loam, 30 to 50 percent north slopes 
Blachly clay loam, 50 to 75 percent north slopes 
Blachly clay loam, 30 to 50 percent south slopes 
Blachly clay loam, 50 to 75 percent south slopes 
Bohannon cobbly loam, 3 to 25 percent slopes 
Briedwell silt oam, O to 7 percent slopes 

Bull Run silt loam, 3 to 15 percent slopes 

Bull Run silt loam, 15 to 30 percent slopes 


Camas gravelly sandy loam 

Chapman loam 

Chehalem silt loam, 3 to 12 percent slopes 
Chehalis silty clay loam 

Chehulpum siit loam, 3 to 12 percent slopes 
Chehulpum silt loam, 12 to 35 percent slopes 
Clackamas gravelly silt loam 

Clackamas Variant silt loam 

Cloquato silt loam 

Coburg silty clay loam 

Concord silt loam 

Conser silty clay loam 

Courtney gravelly silty clay loam 

Crabtree stony loam, 2 to 25 percent slopes 
Crabtree stony loam, 25 to 45 percent slopes 
Crabtree stony loam, 45 to 75 percent slopes 
Cruiser gravelly loam, 3 to 25 percent slopes 
Cruiser gravelly loam, 25 to 50 percent slopes 
Cruiser graveily loam, 50 to 70 percent slopes 
Cumley silty clay loam, 2 to 20 percent slopes 


Dayton silt loam 

Dixonville silty clay loam, 3 to 12 percent slopes 

Dixonville silty clay toam, 12 to 30 percent slopes 

Dixonville silty clay foam, 30 to 50 percent slopes 
Dixonville-Philomath-Hazelair complex, 3 to 12 percent slopes 
Dixonvilie-Philomath-Hazelair complex, 12 to 35 percent slopes 
Dupee silt loam, 3 to 20 percent slopes 


Flane graveily loam, 3 to 25 percent slopes 

Flane gravelly loam, 25 to 50 percent slopes 
Flane gravelly loam, 50 to 75 percent slopes 
Flane-Moe gravelly loams, 25 to 50 percent slopes 
Flane-Moe gravelly foams, 50 to 75 percent slopes 
Fluvents-Fluvaquents complex, nearly level 


Harrington-Klickitat complex, 50 to 75 percent north slopes 
Harrington-Klickitat complex, 50 to 75 percent south slopes 
Harrington-Rock outcrop complex, 50 to 90 percent slopes 

Hazelair silty clay loam, 2 to 7 percent slopes 

Hazelair silty clay oam, 7 to 20 percent slopes 

Henline very stony sandy loam, 6 to 30 percent slopes 

Henline very stony sandy loam, 30 to 55 percent slopes 

Henline very stony sandy loam, 55 to BO percent slopes 
Henline-Yellowstone-Rock outcrop complex, 25 to 50 percent slopes 
Henline-Yellowstone-Rock outcrop complex, 50 to 90 percent slopes 
Holcomb silt loam 

Honeygrove silty clay loam, 3 to 12 percent slopes 

Honeygrove silty clay loam, 12 to 25 percent slopes 

Honeygrove silty clay loam, 25 to 50 percent north slopes 
Honeygrove silty clay foam, 25 to 50 percent south slopes 
Hummington very gravelly oam, 5 to 25 percent slopes 
Hummington very gravelly loam, 25 to 50 percent slopes 
Hummington very gravelly loam, 50 to 75 percent slopes 


Jory silty clay loam, 2 to 12 percent slopes 

Jory silty clay loam, 12 to 20 percent slopes 
Jory silty clay loam, 20 to 30 percent slopes 
Jory silty clay loam, 30 to 50 percent slopes 


Kee! gravelly silt loam, 2 to 25 percent slopes 
Keei gravelly silt loam, 25 to 45 percent slopes 
Keel gravelly silt loam, 45 to 75 percent slopes 
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